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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


9 mà. "tar", 0.8 mg. nicotine av. per cigarette by FTC method. 
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Science and io 


Highlights of this issue 


5A 
Super-smart cars 


Microchips are making themselves felt in a big 
way as computerized controls take over our cars. 
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How scientists are 
tracking acid rain 


This vivid account details the attempt, finally, 
to trace the path of pollutants causing acid rain. 
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What's new in home improvement 


| Plans and Projects 
High- -rise decks for above- 
| t t 


80 
Maintenance tips that 
improve gas mileage 


Results of 10 tests demonstrate how even minor 
car problems may be stealing gasoline from you. 


Home Energy Management 
Adventures in alternate ener 


86 
PS/APA contest: 
winning panel projects 


Here it is: a magnificent portfolio of the nine 
prizewinners of the eighth annual panel contest. 
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WE ARE DODGE. AND WE 
KNOW HOW TO MAKE A 
TRUCK PAY OFF. 

At Dodge, available 
payloads range all the 
way up to 3,515 lbs. ona 


D250. And 5,695 on a D350. 


But that's just one of the 
payoffs. 


BACKED BY AMERICA’S 
LONGEST, NO-EXTRA-COST 
FACTORY RUST-THROUGH 
PROTECTION TRUCK 
WARRANTY. 
There's more rust-fighting 
galvanized steel ina 
Dodge D250 or D350 than 
any Ford or Chevy pickup 
going. 
One powerful reason why 
Dodge can back these 
trucks for five years or 
100,000 miles. 
وم‎ BY A BEEFY 360 
tre 
ge gives you a profit- 
shade: ion Bof f anginen 


BUCK KLE UP FOR SAFETY. 


575.07 sq. ft. of rust-fighting galvanized 
steel surface make Dodge tough on rust. 


DS maximum towing ability 1o 7.500 
D250's maxim سا‎ inar d 
th foam cushions and seat backs 
daily grind less grinding. 


Independent front suspension delivers a 


remarkably smooth and comfortable ride. 


And can be easily adjusted on passenger 
car front-end alignment equipment. 


36.000 psi carbon steel frames help soak 
up the potholes and smooth out the 
bumps. 


ll 
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This One 


For a D250: A reliable 
Dodge Slant Six." 

Big and dependable 

318 cubic inch V-8. And 

for heavy duty towing, 

a heavy duty 360 V-8— 
standard equipment on 
the D350. 

SAVE HUNDREDS WITH 
DODGE PROSPECTOR 
DISCOUNTS 

Save on equipment such 
as air conditioning and 
special paint treatments. 
Actual savings depend on 
model and package. And 
are based on the list prices 
of package items if pur- 
chased separately. So see 
your dealer for details. 


S/T PROTECTION 


Limited warranty covering outer 
body rust-thru on new '84 full- 
sized pickups and Ramchargers at 
no extra cost for five years or 
100,000 miles, whichever comes 
first, Ask dealer for details. 


THE NEW CHRYSLER 
AM LOGY. 

ITY BACKED BY 
5/100 100 PROTEC TION. 


iiil 


LLL 7] 


Readers Talk Back 


Address letters for this column to: Readers Talk Back, PoPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Heat-pipe popularity 


My home was featured in the April 
"Adventures in Alternate Energy," and 
I thought you might be interested in 
| the letters I’ve gotten about heat 
pipes. So far, 48 people have written 
from 23 states and Canada. About 90 
percent of them asked good questions. 
Unfortunately, I couldn't give detailed 
answers to all the questions, so I've 
been sending out a form letter with a 
specific reply. I still think that the sim- 
plicity and the significance of the heat 
| pipe have escaped the attention of 
many otherwise knowledgeable people: 
It's low technology at its best. 

John E. Rees, Blacklick, Ohio 


| Can heat pipes be used for cooling? | 


Has POPULAR SCIENCE ever written 
about this application? 
Ahmed Mirza, Houston, Texas 


V. Elaine Smay replies: "Our basic 
heat-pipe piece [June 74] mentions 


that heat pipes are used to precool air | 


entering a building. The pipes are sim- 
ply heat-transfer devices and can be 
used to move heat from where you don't 
want it as well to where you do want 
it. The article also mentioned that heat 
pipes are used on the Alaska pipeline 
to remove heat that might thaw the 
| permafrost.” 


Computer error 


Your report on the Apple Macintosh 


| [March] didn’t boost my faith in your - 


magazine. You said the Mac was 20 
inches high—that's off by about one- 
half foot. Also, the computer is ex- 
pandable not to 256K but to 512K. 
Yusef Awad, Amherst, Mass. 


Jim Schefter replies: “Guilty and in- 
nocent. The dimensions came from 
Apple technical people in a briefing be- 
fore I saw a Macintosh computer. The 
actual measured height of a Mac is 
13.5 inches—I should have recognized 
the discrepancy when I saw the com- 


puter. The article did not mention | 


expansion, and the Macintosh memory 
isn't expandable at all. What the arti- 
cle did say is that the boards could 
accommodate the new 256K-RAM chips 
at some point. In fact, a new circuit 
board is now being designed to use 
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those chips and give Macintosh-2 a 
RAM of 512K. But the current Mac- 
intoshes have, and will always have, 
just 128K.” 


Divine looks 


The face depicted in the before and 
after photos used in your article, 
“Instant Photos of the ‘Last Supper,’ " 
[May] does not belong to St. Matthew 
but to Jesus Christ. 

Bob Rieck, Du Pont, Wash. 


First CVT 


David Scott says that the Fiat Uno 
will be the world's first production au- 
tomobile with a constant-variable 
transmission [“At Last: Mass-Produc- 
tion Stepless Transmission," March]. 
That's wrong. Back in the 1950s, DAF 
in Holland started selling the DAF 33 
Daffodil, an ugly little sedan. The com- 


| pany followed that with the 44, 55, and 


66, until it was bought by Volvo. Volvo 
continued marketing the DAF 66 as 
a Volvo 66. All of these cars were 
equipped with some form of variable 
transmission, which was then called 
the Variomatic. 

Oscar Kortenbach, Pataskala, Ohio 


Ultralight update 


Your article on the use of ultralight 
aircraft [April] for crop spraying is 
grossly misleading. The smallest drop- 
lets that can be made are in the 150- 
to 170-micron range— not one micron, 
as the author implies. The use of any 
aircraft, including an ultralight, for 
commercial purposes (even over your 


| own farm) is governed by the FAA. 


Thus, to spray commercially you must 
have a license. I suggest you print a 
retraction before a lot of farmers go 
out and get themselves killed. 

R. G. Mueller, Wixom, Mich. 


E. F. Lindsley replies: "As originally 
written, the story said, 'T'he spray 
droplets are measured in microns (mil- 
lionths of a meter). At the time of writ- 
ing tt appeared that an unlicensed pilot 
could freely use an ultralight for spray- 
ing. Later information from the FAA 
says, Even over one's own property, the 
operator must hold at least a private 
agricultural operator's certificate, and 
Continued 
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THE HIGH PERFORMANCE 
~ DRIVING MACHINE. 


The Whistler? Spectrum™ It 
was chosen #1 by Motor Trend, “The 
Whistler Spectrum resides at the top 
of the list. A world class radar detector.’ 
Autoweek Magazine says, “The 
Spectrum is the most sensitive radar 
detector Autoweek has ever seen.” 
Plus, nearly one out of two truckers 
who own radar detectors own Whistler. 
And there’s only one reason. 

Performance. 

Spectrum conclusively detects all 
police radar. Stationary, moving, trigger 
—even pulsed radar. On the straight- 
away—from behind—over hills and 
around curves. If there’s police radar in 
the area, Spectrum lets you know— 
long before the radar can sense you. 

Spectrum also comes in a remote 
version that can be concealed behind 
the grille of your ear—no one will 
know you're using radar protection 
except you. 


POLLUTION SOLUTION" 

Several imported radar detectors 
generate a signal on the X Band and K 
Band frequencies that cause most radar 
detectors to false? But thanks to the 
Whistler Pollution Solution, Spectrum 
can tell the difference between a pol- 
luter and police radar. The polluter sig- 
nalis blocked out, while maintaining 
maximum range at all times. 


EXCLUSIVE FILTER MODE ™ 


Sensitive receivers also detect 
microwave intrusion alarms, which are 
particularly frequent and annoying in 
urban areas. Spectrum's exclusive 
Filter Mode allows you to operate at 
full sensitivity at all times, even in the 


WHISTLER 


RADAR DETECTORS 


city. Because the Filter Mode simply 
changes the way the Spectrum alerts 
you when intrusion alarms are present. 


WHISTLER RELIABILITY 
Every Whistler comes with a full 
parts and labor warranty. But chances 
are you'll never have to use it. Because 
Whistlers are made to last. They're the 
most reliable, top quality radar detec- 
tors on the road. 


CALLUS TOLLFREE 


Our complete line of superhetero- 
dyne radar detectors with dash/visor or 
remote mounting options can be found 
at over 4,000 dealers across the U.S. 

So for the dealer nearest you call us toll 
free now at 1-800-531-0004. In Massa- 
chusetts eall (617) 692-3000. 

Because we know you only drive 
the best. That's why you should drive 
with Whistler. 


Whistler © is a registered trademark of Controlonics Corporation, a Dynatech Company. 


Readers Talk Back 


the pilot must hold at least a private- 
pilot certificate and have had a knowl- 
edge and skill test regarding agricul- 
tural operations. But the FAA also 
says, ‘It is possible, however, for pri- 
| vate owners to use ultralights to spray 
their own property if the vehicle is cer- 
tificated as an experimental (amateur- 
built) aircraft and the owner-operator 
is certificated as a private agricultural 
aircraft operator. " 


Soggy soil 


Readers who plan to build the water- 
ing system shown in April's “Wordless 
Workshop" may want to improve on a 
good idea by using a Raingo system. 
A Raingo downspout adapter fits over 
a short length of PVC sewer pipe, 
which enters a sewer tee. The finely 
drilled lengths of pipe drawn by Roy 
Doty could be solvent-welded into the 
tee. Readers in cold climates might 
want to leave the joints unwelded so 
that the system can be removed in 
| winter. 


R. M. Williams, Davison, Mich. 


Readers who follow the instructions 
of your April "Wordless Workshop" 
may get themselves into trouble. By 
directing the roof drainage along a 
wall, you could saturate the soil under 
the wall footing and foundation wall. 
Excess water can soften certain soils, 
causing settlement, and, in the case 
of expansive soil, can cause heaving. 
Either of these conditions could leave 
you with cracked footings and walls 
and distortion in the walls. 


Al Lees replies: "The procedure we il- 
lustrated is recommended only for sta- 
ble soils and waterproof foundations. 
The even distribution of runoff that the 
system provides is certainly preferable 
to areas of saturation at most down- 
spouts. But the safest treatment of 
heavy runoff is to direct it away from 


the house." 


sterile wells 


Why would anyone need the Land-O- 
Matic device [“What’s New in Home 
Improvement," April] to sterilize well 
water with chlorine? There's no orga- 
nism in a properly constructed well 
that chlorine would affect. A properly 
constructed well needs no sterilization. 

R. G. Schipf, Missoula, Mont. 


Susan Renner-Smith replies: "The 
Land-O-Matic system is designed to 
replace existing liquid-chlorination 
methods. Many well owners, includ- 
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ing farmers, regularly add chlorine to 
wells not only to rid the water of 
disease-causing bacteria introduced by 
livestock drinking from well orifices 
but also to kill bacteria and algae that 
can produce pipe-clogging slime and 
noxious odors." 


Know thy CCC 


I'm a certified automotive computer 
technician. I read your article on CCC 
testers [April] with interest, but I have 


a few disagreements. First, there are | 


several indications that the CCC sys- 
tem is in the closed-loop mode. The 
dwell meter is stationary in open loop 
and fluctuating in closed loop. Also, 
you can tell by checking whether the 
AIR [air injection reactor] pump is di- 
verting the air from the exhaust mani- 
fold to the converter or air cleaner. 

The most likely causes of a “code 
45,” a rich exhaust, are either a bad 


working M/C [mixture-control] sole- 
noid. In your case it was probably the 
former, which then loaded up the Os 
sensor. Even if you repair the sensor, 
you haven't solved the whole problem. 

Jerome K. Lago, Vineland, N.J. 


Bob Cerullo replies: “The point I was 
trying to make was not that loop sta- 
tus could not be determined. It obvi- 
ously can be done easily—by a trained 
technician. But for others the tester pro- 
vides an easier way. As far as causes 
go, the Oldsmobile service manual di- 
agnostic tree for a code 45 was accu- 


| rate in its conclusion that the O; sen- 
R. P. LeBaron, Denver, Colo. 


sor was the culprit.” 


Recirculating ceiling air 


The advice to the reader with a cathe- 
dral ceiling ["Alternate-Energy An- 
swers," May] about moving warm air 
to the floor area was on target. It 
should be pointed out, however, that 
the fan should be reversible and should 
blow air upward to reduce the discom- 
fort of the draft felt when the fan is 
blowing air downward, às it does in 
summer-cooling use. The reader also 
complained about smoke in the air. 
The best way to attack this problem 
is to install a controllable makeup air 
intake by the fireplace and to use a 


good deal of kindling to get the fire 


hot quickly. 
Henri de Marne, Waitsfield, Vt. 


Correction: Through error, the June 
cover of POPULAR SCIENCE was incor- 
rectly credited. The photograph of the 


Starship 1 was supplied by Beech Air- | 


craft Corp. 
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some people will go to ignition. And a USDA-approved away from it all, see your nearest 
great lengths to get a little peace spark arrestor. Honda generator dealer. And 
and quiet. For them, we make Honda's Oil Alert" system ask for the generator that gener- | 
the EX650. The world's quietest stops the engine before the oil ates less noise. | 
portable generator. level gets too low. The EX650's | 
It gives you 650 watts of engine also has a cast iron cylin- a SE! 7 ۱ 
power without breaking the der sleeve for durability. E- 
silence. So you no longer have Simultaneous output allows 


to carry roughing it to extremes. you to charge a DC battery and 
With an EX650, you can run AC appliances at the 
light-up a campsite, watch your same time. 


favorite TV show, snuggle-up If you'd like to get away 
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Science Newsfront 


By ARTHUR FISHER 


Isaac Newton telescope 


Currently Great Britain's largest opti- 
cal telescope, the 2.5-meter (8.2-ft.) 
Isaac Newton, recently commissioned, 
perches high on the peak of Palma in 
the Canary Islands. It is part of a new 
international observatory, the Obser- 
ratorio del Roque de los Muchachos, 
with participation by the U.K., Spain, 
Denmark, Sweden, the Netherlands, 
and Ireland, all seeking a Northern 


Hemisphere site with better seeing | 


than northern Europe. The Isaac New- 
ton telescope and a smaller reflector 
now on the island will be joined by a 
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third reflector, the 4.2-meter (13.8-ft.) 
William Herschel telescope, in 1986. 


Trisonic wind tunnel 


Engineers at Sandia National Labora- 
tories in Albuquerque, N.M., have up- 
graded the trisonic wind tunnel there to 
permit safe operation of the facility at 
speeds up to Mach 3 (about 2,300 mph 
at sea level). Built in 1956, the TWT is 
used to test scale models of rockets and 
reentry vehicles, bombs, shells, and the 
like. It was dubbed *trisonic" because 
it was designed for testing at three 
different Mach regimes: subsonic— 


less than Mach 1, the speed of sound; 
transonic—between Mach 0.8 and 1.3; 
and supersonic—Mach 1.5 to 3. Shown 
in the photo (below left) is the test 
section of the tunnel with a scale 
model of a bomb under development. 


Bubble removal 


Researchers at Battelle Memorial In- 
stitutes Columbus Laboratories in 
Ohio have found a new use for sound 
waves: getting rid of bubbles in mol- 
ten glass. For maximum transparency, 
glass should be as bubble-free as pos- 
sible. The conventional technique in 
glassmaking has been to add heat to 
reduce the melt’s viscosity. This in 
turn increases the bubbles' buoyancy, 
making them rise more quickly to the 
surface, where they are skimmed off. 

The Battelle method, however, uses 
sound waves to "grow" larger bub- 
bles by forcing smaller ones to coa- 
lesce. Larger bubbles rise faster at any 
given temperature. “Only small inten- 
sities of sonic energy are required," 
says Battelles Emilio D. Spinosa, who 
worked with colleague Dale Ensminger 
to develop the process. In laboratory- 
scale tests, the researchers achieved 
a production increase of 20 percent, 
and a 40-percent reduction in the vol- 
ume density of bubbles. 


Medical-image phone link 


The man in the photo below, neuro- 
surgeon Huw Griffiths, is getting a 
second opinion on a patient's brain 
scan, which appears on the monitor. 
The picture is being transmitted from 
Frenchay Hospital in Bristol, England, 
thanks to a new imaging system that 
operates over the public telephone 
cables. 

Developed by British Telecom, the 
system uses a slow-scan TV technique 
to transmit detailed pictures of brain 
scans, sonograms, X-rays, or other 


Continued 
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The Radial MudJerrain TA is built 
strong and rugged to maximize truck 
dependability—off the road or around 


town. Its tread has self-cleaning 
grooves for remarkable traction in ) a" 
deep mud or snow. ا‎ 


HIGH TECH 
RADIALS 


m - GOODRICH TA 


E s ۹ The BFGoodrich Radial Mud-lerrain T/A 
Soa | is available in sizes for direct application 
— | on most original equipment wheels: 
A. Three carcass plies help resist 
sidewall bruising to optimize truck 


dependability. 
B. Tread pitch sequencing offers 
quiet ride. 
C. Deep self-cleaning grooves 
provide excellent traction. 
D. Dual compound tread imparts 
outstanding mileage. 


{i 


The Radial Mud-lerrain T/A" was 
designed specifically for outstanding 
truck performance. In fact, 
professional drivers recently tested 
the Radial Mud-lerrain T/A on a 
specially modified off-road truck. The 
result: outstanding rugged 
performance. When equipped with 
the Radial Mud-lérrain T/A, the test 
vehicle demonstrated remarkable 
traction capabilities. Even through 
mud bogs with the viscosity of wet 
cement under two feet of water. 


WE MAKE TRUCKS PERFORM 
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Science Newsfront 
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medical images to domestic TV screens 
via phone lines. Two microprocessors, 
one linked to the source and one to 
the receiving set, encode and decode 
the signal. The signal can be sent as 
a single image or divided into four, 
permitting the doctor to monitor, for 


example, the patient, a brain scan, and 
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instrument readouts simultaneously. 


Million-bit memory chip 


One million forty-eight thousand five 
hundred seventy-six. That’s how many 
memory cells—corresponding to bits 
of information—the single experi- 
mental chip pictured above contains. 
Called DRAM (for one-megabit dy- 
namic random-access memory) by its 
IBM designers, the chip was manufac- 
tured on an existing line at the com- 
pany’s plant in Essex Junction, Vt., 
a line that has been used since 1978 
to mass-produce high-density memory 
chips—with 64,000 and 72,000 bits. 
The chip uses a refinement of IBM’s 
SAMOS (silicon and aluminum metal 


| oxide semiconductor) technology. Im- 


provements in conventional optical 
photolithography and photoresist for- 
mulation enabled engineers to fab- 
ricate circuit elements as narrow as 


| one micrometer, about one-fiftieth the 


width of a human hair. Advanced elec- 
tronic technology also allowed a high 


storage density: 13,025 bits per square 


millimeter. Adjacent storage nodes are 
placed less than one micrometer apart 
without encountering interference. 


The size of the chip pictured is 10.5 
by 7.7 mm (0.6 by 0.3 in.). One of them 
can hold about a hundred pages of 
double-spaced typewritten text. And 
the time needed to read data out of 
the chip is 150 nanoseconds (billionths 
of a second). 


Trimaran racer 
This unusual craft (photo below) is the 


| Charles Heidsieck Maxi Foiler, named 


i a, = Cartes Vie ۱۵۵۹۱ Se 


after the illustrious Champagne scion. 
It’s been built in France to take part 
in this month’s transatlantic race from 
Quebec to St. Malo, France. The trima- 
ran has inflatable wing sails, under- 
water foils that provide lift for greater 
stability and to reduce drag, and a 
novel streamlined crossarm that con- 
nects the two outrigger hulls. The arm 
provides lift, from ground effect, to help 
balance the ship. The two-man racer 
is almost 80 feet long by 80 feet wide. 


Oldest hominid? 


A fossil bone fragment of a hominid, or 
human-like creature, has been “provi- 
sionally dated” at close to five million 
years old. That would make it a mil- 
lion years older than the previous old- 
est known progenitor of humankind. 

The find, a fragment of a lower jaw 
with two molars, was discovered in 
northern Kenya by anthropologists from 
Harvard University and the National 
Museums of Kenya. They reported to 
the National Science Foundation that 
the fossil is similar to those associated 
with “Lucy” and other individuals of 
the species Australopithecus afarensis, 
which date to between three and four 
million years ago. 

The project is part of a multidis- 
ciplinary program on the origin and 
evolution of the human family. The 
program is funded in part by NSF and 
is under the overall direction of Dr. 


| David Pilbeam of Harvard. He says 


that other fossil animals found with 
the hominid specimen "show clearly 
that it is older than four million years, 
and provisional correlation of volcanic 
rocks at the site with others in the 
region suggest it is nearer five mil- 
lion years than four.” The other rocks, 
he said, have previously been dated 
by University of California scientists 
using the potassium-argon technique. 

"Very little is known about human 
evolution in the period 14 to four mil- 
lion years ago, during which time the 


| human line split from its more ape- 


like ancestors and relatives," says 
Pilbeam. *More recently than four 
million years, our ancestry is much 
better documented by many hominid 
specimens from a number of localities 
in eastern and southern Africa.” 


What are we coming to? 


Agricultural engineers at the Univer- 
sity of Idaho have perfected an artifi- 
cial electronic fruit that emits signals 
on impact to provide the extent and 
exact location of forces that produce 
bruising during processing. The name 
of the device: pseudo fruit. 


Computer of the Year 
Now Cut 200 
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The Radio Shack Turn on Model 100 and select a 
S-80: Model 100 program listed on the easy-to-read 8K Model 100 24K Model 100 
Selected Hardware display. A full-size typewriter key- 00 00 
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When considering a stove or fireplace insert, 
it’s difficult to know what features are impor- 
fant. At Consolidated Dutchwest, our approach 
to your concerns and questions is very 
straightforward. We build our stoves without 
compromise. All the important features are 
built-in so they will be there when you need 
them. And we start with safety. Each unit ex- 
ceeds all safety requirements. Clean-burning 
catalytic models are available to meet the ex- 
pected safety and pollution control re- 
quirements of the 1990's now. To very safe 
operation we add efficiency in an airtight 
design with precision controlled combustion. 
Using our stoves, customers consistently report 
fuel savings of 50%, 70%, even 90% when 
they converted from conventional heating. You 
can expect exceptional savings too. 


WOOD & COAL 
BURNING CAPABILITIES 


To safety and efficiency we add wood and coal 
capabilities, because fuel flexibility is as in- 
valuable as are the coal-related features — 
even if you never burn coal. An ashpan, ash- 
bin and shaker grate are essential for burning 
coal. With wood they are just plain useful — 
for quick fire starting and easy, clean ash 
removal. Most stoves burn wood or coal and 
require costly additional parts and time- 
consuming steps to convert from one fuel to 
the other. Our conversion takes 30 seconds. 
Our most popular models provide both radiant 
and convection (circulating) heating. Heat is 
egalitarian. It radiates in all directions, in- 
cluding the less productive ones — bottom 
and back. Our convection systems channel 
warm air from bottom, back, and top through 
unobtrusive vents on the stove front. 


HAND CAST, 
AIRTIGHT CONSTRUCTION 


Our stoves are made entirely from cast-iron, 
hand cast and assembled from pure, virgin 
grey iron. They are airtight to the point that 
even our smallest stoves can hold a fire 
through the night. Our larger units, lit at 
daybreak, will still be heating your home well 
after sunset on a single loading of wood. With 
coal, the burning times are even longer. All 
models, including inserts, have polished cook- 
ing tops. Most load from front or side. 
Ceramic glass windows are standard, as is a 
screen for open-hearth burning. 


FEDERAL PERIOD STYLING 


While concentrating on function, we haven't 
compromised on appearance either. We've 
employed the simple clear lines of Federal 
period architecture (1810-1830), as elegant to- 
day at it was then, to create a unique and 
beautiful pattern of raised lines and arches. 
Our distinctive pebble finish and solid brass 
trim highlight the classic styling. We know our 
stoves will frequently be sited in living rooms 
and we've gone to great lengths to assure they 
belong there. Those of you who eventually 
own a Consalidated Dutchwest stove will find 
our trademark pebble finish is not only 
beautiful, but also increases our stoves' radiant 
surfaces by over one-third. Even while stress- 
ing appearance we never forget performance. 


A COMPLETE UNIT 


We don't believe in options. Too often they 
mask essential features which must be pur- 


chased to make a stove useable. Our list of op- 
tions makes quick reading. A Corning 
Catalytic Combustor to reduce both creosote 
build-up and pollution (as much as 9096) and 
increase combustion efficiency (up to 5096). A 
100 cfm dual-speed fan (standard on inserts) 
enhances convection airflow fivefold. A flue 
adapter facilitates mounting pipe in tight 
quarters. A decorative brass rail and mitten 
rack complete the stove options. All else is 
standard, including a 30-day money-back 
guarantee, 3-year warranty and delivery to 
your door. 


FREE CATALYTIC 
COMBUSTOR THIS FALL 


To introduce our line of all-catalytic adaptable 
stoves, we will be giving away a Corning 
Catalytic Combustor absolutely free with each 
stove purchased this fall. This year we re- 
engineered every one of our stoves so that 
they would be capable of catalytic combustion 
by the simple addition of a catalytic element. 
We feel the astounding results achieved by the 
Corning Combustor, in terms of improved effi- 
ciency, cleaner air, and stove safety, warrant 
everyone having a catalytic stove now. To help 
make this attainable for everyone, and en- 
courage use of the safest, cleanest stoves ever 
made, we will be including a catalytic com- 
bustor free with every Consolidated Dutchwest 
stove purchased this fall. Write or call us to- 
day for details. 


WRITE, OR CALL TOLL-FREE 
1-800-225-8277 
(IN MASS. 617-747-1963) 
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Left: The Federal Convection can be converted from 
use with wood to coal in less than a minute. 

Center: An ashbin and tray provide for easy removal 
of ash. 

Right: Palladium-coated combustor in the Catalytic 
Federal Convection increases combustion efficiency 
while providing for cleaner, smoke-free burning of 


wood. 
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BUILT WITHOUT 
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SEND FOR YOUR FREE 
INFORMATION PACKAGE 


Please send me your FREE 5-part information 
package, including 48-page color catalogue, 
"Stovebuyer's Guide," pricing, and details of 
vour free Corning Catalytic Combustor offer. 

I plan on purchasing a stove: 

Ll for use within the next 60 days 

CI for use this season Û uncertain 


od 


Ct Be Gry 


۳۳55 ۳ 


Name 
Address 
City 


State Zip 


Or, you may call (toll free) for your free 
catalogue, 1-800-225-8277 or 1-800-722-5556 
(in Mass. 617-747-1963) 
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By EVERETT H. ORTNER 


Now: a Polaroid camcorder 


More companies are hopping aboard 
the eight-mm video bandwagon. The 
latest is Polaroid, which has an- 
nounced an agreement with Toshiba, 
the Japanese electronics firm, to de- 
velop an eight-mm home-video cam- 
era and recording system. The cam- 
corder will use a 12-hour video cas- 
sette. A rechargeable nickel-cadmium 
battery in the camera handle will sup- 
ply power. For instant playback you'd 
place the camcorder in a deck (illus- 
tration above) connected to your TV 
set. Controls in the front panel include 
play, record, fast forward, fast reverse, 
still frame, visual search (at six times 
normal speed), pause, and stop. 

So Kodak, which started it all last 
January (and should be shipping its 
eight-mm video system any day now), 
seems to be getting plenty of company. 
General Electric is expected to start 
delivering its eight-mm system soon, 
and Sanyo Electric Co., a Japanese 
manufacturer, has also decided to leap 
into the eight-mm market, probably 
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Through the Viewfinder 


by the end of the 
year. 

Is there a fly in 
the ointment? If 
reports from a 
conference held 
recently in Eng- 
land by the Insti- 
tution of Elec- 
tronics and Radio 
Engineers are 
true, there may 
be. Representa- 
tives of Matsu- 
shita, the com- 
pany that is said 
to hold the basic 
patents on eight- 
mm video, and of 
Sony, which made 
the first prototype eight-mm cam- 
corder in 1980, spoke of difficulties in 
mass-producing the tape. Information 
must be packed very densely for eight- 
mm. There are two ways of accomp- 


| lishing this, and both have problems. 


Coating the tape with pure metal pow- 
der requires a special recording head 
—which is costly and wears out fast. 
Evaporating a layer of cobalt-nickel 
alloy onto the tape has also run into 
trouble: The coating strips off in use. 


Konica’s twofer camera 


The Konica people have just revived 
the old half-frame idea in a new auto- 
focus, auto-exposure, auto-wind, auto- 
rewind, auto-flash, auto-you-name-it 


| camera that takes 72 24-by-18-mm 


pictures on a 36-exposure 35-mm film 
cartridge. The camera is called the 
Double Take (below left), and it looks 
like a disc camera. In fact, except for 
thickness (1% inches) its dimensions 
are not far off: 4Y by three inches. 
The lens is a normal (for this size) 
24-mm f/4, and programmed shutter 
speeds range from Yeo to Vaso second. 
List price: $150. 


Controlling perspective 


Architectural photographers will be 
happy to hear that there is a new 
wide-angle champ in perspective-con- 
trol lenses: the Olympus Zuiko Shift 


| 24-mm f/3.5 (above right). Shift lenses 


are optical masterpieces. Their lens 


| price: $369. 


elements are split into two groups: 


| One stays unmoving, mounted on the 


camera; the other shifts slightly—up, 

down, or sideways. The movement com- 
pensates for the perspective distortion 
that results when you tilt a camera, 


| say, to photograph a tall building from | 


the ground. Ordinarily such a move- 
ment would make the walls of the. 
building appear to converge toward | 
the top. Raising the front elements of. 
the shift lens enables you to straighten 
the walls. List price of the 24-mm 
Zuiko Shift: $1,085. 


Super-lenses 


e Another wide-angle champ is the 
Canon FD 20—35-mm f/3.5 zoom, just 
introduced in Japan. Wide-angle Zooms 
are hard to make and expensive. (The 
price in Japan is 190,000 yen—say, 


| $825.) The lens has 11 elements and 


weighs ۱6۷۵ ounces. When will we see 
it in the U.S.? Canon's not saying. 

e For macro fiends, those people 
who love to shoot bees tanking up in 
flowers or (like me) to copy old prints 
and photographs, the symbols *1:1" 
are mathematical poetry. They mean 
that the image produced by a lens will 
be the same size as the subject— life- 
size. Macro lenses, by customary def- - 
inition, produce images at least half 
size (1:2 image-object ratio). A macro 
lens that focuses continuously to 1:1 
is a special joy. Now Kiron has intro- | 
duced a 105-mm f/2.8 macro that not 
only produces a 1:1 image but does it 
with a nonrotating front barrel. (The 
advantage: When you're using, say, a | 
polarizing filter, it won't turn if you 
refocus the lens.) More: Add a Kiron 
2X-MCT teleconverter ($119 list), and 
you increase the ratio to 2:1. List 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Is your filter straining your engine 
while it’s straining the air? 
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Did you Know that 
b your car's engine 
۲۳ uses 15 times as 

| much air, by weight, 
as it does a Thats a lot of 
air. And it must be clean. Or dirt 
can get into the engine and cause 
excessive wear. 


That's where your air filter comes 
in. But as Mr. Goodwrench explains, 
| ^a I he air filter itself 
۱۲ ı // gneeds to be clean. If 

| LAT | | 
. "t the filter gets 


your engine gasps for 


air. That may cut your gas economy. 


"That means you should have your 
air filter changed regularly. The 
gas filter needs to be clean, too, of 
course, 

“And don't forget to have 
your oil filter changed when 
necessary to help keep your 
engine oil clean: 


/ 


^^^" clogged with dirt, 


Breathe easy. 
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Filters وب‎ protect your invest- 
ment. So see Mr. Goodwrench. He 
has the right parts available. 
Genuine GM parts. He has the right 
training. GM training. And he's 

at participating independent GM 
dealers who sell Chevrolets, 
Pontiacs, Oldsmobiles, Buicks, 
Cadillacs, GMC and 
Chevy trucks. 


LET'S GET IT TOGETHER...BUCKLE UP. 


KEEP THAT GREAT GM FEELING WITH GENUINE GM PARTS 


Detroit Report 


By JIM DUNNE 
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Smaller Riviera 


Buick will bring out a completely new 
Riviera as a 1986 model (top photo). 
The new car will still have front drive, 
but its V6 engine will be set cross- 
wise under the hood instead of fore 
and aft. The front-drive setup will be 
taken intact from the recently intro- 
duced Electra. A turbocharged version 
of the gasoline engine and the Olds- 
mobile V6 diesel will be options. 

Overall outside dimensions will be 
greatly reduced. Wheelbase will be re- 
duced to 108 inches from the present 
114. Overall length will be chopped 
from 206.6 inches to 185. Interior di- 
mensions should remain close to those 
of the present vehicle, except that the 
front seats will hold only two passen- 
gers instead of three. 

The new vehicle's styling is subdued. 
The lines of the fenders and hood are 
softer than those of the former Riv- 
iera. One carry-over feature is the 
vertical-bar grille set between dual 
headlights. But look for aerodynamic 
headlights on the production models, 
despite the conventional units on the 
prototype. The door handles are the 
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grab-type, which look slightly old- 
fashioned when compared with the 


pull-up type on most of today’s cars, | 


but they're a Cadillac requirement. 
(Remember that the Cadillac Eldorado 


shares the Riviera's body shell.) Only | 


Class with a difference 


Cadillac, Buick, and Oldsmobile will 
each go different ways in building 
their own special luxury coupes. The 
new models, designated V-bodies, are 
set for 1987 introduction. They share 
the same wheelbase as the new Riv- | 
iera, Toronado, and Eldorado (108 | 
inches). But here the similarities 
end. 

Cadillac plans a two-seat convert- 
ible with an optional removable steel 
roof. Buick is planning a top-handling 
high-performance closed coupe. Olds- 
mobile is leaning toward a two-plus- 
two arrangement that will feature a 
targa roof and many comfort and con- 
venience accessories. While Cadillac 


| and Buick aim at the ultra-high-price 


market, the Olds will be a relatively 
reasonable $20,000 model. 


Wind-cheating lights 


Ford definitely has the jump on the | 
competition, including the imports, in 
aerodynamic headlights. Ford broke 
new ground when it introduced the 
Mark VII with its startlingly differ- 
ent aero headlights. Plans are to use | 
the same design on certain special 
models in 1985. Two cars slated for | 
the new look: the Escort GT and the 
SVO Mustang. If the Mark VII design 
is used, Ford will offer a lamp with a 
large curved lens housing a replacea- 
ble bulb. The plastic lens is practically | 
unbreakable, so it should outlast the 
currently used glass lens in severe 
service conditions. 


| Smoother Chryslers 


one body style is planned: a two-door | 


coupe. 


Ford's anteater 


| That's what observers are calling the 


new Ford Aerostar van (lower photo), 
set for introduction in 1985. With its 
unusual snout-shaped front end and 
round body, the aerodynamic van 
bears an uncanny resemblance to that 
insect-munching mammal. The Aero- 


| star is shaped to slip easily through 


the air and conserve fuel. The sloped 
nose is the trademark that will set 
this vehicle off from the half dozen or 
so competitors expected on the road 
next year. If the appearance looks 
strange, Ford feels it will not remain 
so for long. Instead the company hopes 
it will become an attraction for buyers. 
Observers admit that the new anteater 
shape wears well. In fact it looks bet- 
ter the longer you see it. 


Chrysler is looking at balance shafts | 
as the solution for its rough-running 
2.2-liter (135-cu.-in.) four-cylinder 
engine. It looks as if the company will | 
be using the same counterrotating 
balance-shaft system that Mitsubishi 
and Porsche have in their fours. Use 
will probably begin in 1986 when the 
present engine is enlarged. 

The balance shafts spin at twice the 
speed of the engine but in the oppo- 
site direction from the crankshaft. It's 
the job of their counterweights to off- 
set the vertical and horizontal vibra- 
tions of the engine. “We'll be using 
them in our 2.5-liter [151-cu.-in.] four,” 
says one Chrysler engineer. "But you 
can look for them on our 2.2 engines, 
too, especially the premium ones that 
use the turbocharger. We are also 
planning an intercooler for our tur- 
bos of the future," he revealed. "That 
will boost horsepower in both the new 
2.5- and 2.2-liter engines." 


Now, Quaker State comes | 
in clean, easy to pour plastic bottles. 
~_ | Exclusively. 


esu. o ssi 


That Quaker State quality 
America has trusted for over 
70 years now comes in the 
most convenient containers 
you can buy. They're a cinch 
to open, pour and reseal. 
That means if your oil is less 
than a quart low you can 
top it off and save the rest 
for later. 

Quaker State's leading 
motor oils are refined from 
100% Pennsylvania Grade 
Crude. So now you get 100% 
Penn-Grade protection. And 
076 mess. 

Best of all, it's made to 

Ss — | cost you nothing extra. 
n vh c^ KIT And if the new bottle isn't 
Ji AVY ۱۱۱۷ | in your store now, it'll be 
there soon. 
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Today you need an oil this good ina package this good. 


Solar workshop 
heats his house 


(and water, too) 


PHOTO BY MICHAEL SHAY (THE GATES RUBBER CO) 
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Solar collectors that form the 
south wall of this addition 
have helped tame astronomi- 
cal energy bills for a Denver- 
area engineer, who designed 
and installed the system him- 
self. He calculates its pay- 
back at less than five years. 


By GEORGE HOAGUE 


fter installing a wood stove to 
A reduce my electric bills, I 
decided to go a great leap fur- 
ther and add solar heat. My house 
doesnt have a south-facing roof, how- 
ever—the usual place for collectors. 

My solution: À combination wood- 
working shop and storage shed that I 
built onto the west side of the house, 
angling it to face due south. Its slanted 
face is formed by 12 two-by-12-foot so- 
lar collectors. The rest of the system 
consists of a 530-gallon stainless-steel 
storage tank, two water heaters—one 
80-gallon and one six-gallon—five 
pumps, and 84 feet of copper fin-and- 
tube heat exchangers. 

A propylene-glycol-and-water so- 
lution circulates in a closed loop, 
picking up heat in the collectors and 
releasing it (through three 20-foot 
heat exchangers) to the water in the 
tank. Two pumps circulate the solu- 
tion, and the system can be split: If 
one side needs maintenance, the other 
will still operate. 

A standard differential temperature 
controller turns on the pumps when 
the temperature of the collector plates 
is eight degrees F above the water 
temperature in the storage tank, and 
turns them off when the collector tem- 
perature falls to three degrees above 
tank temperature. But with this setup 
I found that in cold weather, at a 
three-degree temperature difference, 
I was losing—not gaining—heat 
through the collectors. So I added an 
adjustable resistor in parallel with an 
additional collector thermistor, and 
connected this in series with the con- 
troller. Now I set the temperatures at 
which the circulating pumps go on and 


Solar collectors form the south wall of 
the 390-sq.-ft. workshop/storage shed. 
Collector angle is 59 deg. Standard 
practice for the latitude calls for 55 deg., 
but the increased angle gives more heat 
in December and January and less in 
July and August. Siding and shingles 
on the addition match the house. 
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off according to loop temperature. 

For space heating, a pump circulates 
solar-heated water from the stainless- 
steel tank through a four-pass, water- 
to-air heat exchanger that I added to 
the forced-air heating system. To con- 


trol the solar heat I installed a sec- | 
ond house thermostat. I set it at 70 | 


degrees F and keep the original house 
thermostat, which controls the elec- 
tric furnace, at 60. 

Cold inlet water for the domestic- 
hot-water system passes through two 
12-foot double-wall heat exchangers 
in the storage tank, absorbing solar 


heat prior to entering the 80-gallon | 


water heater. One small pump circu- 


lates water from the tank’s lowest | 
outlet, formerly the drain. The domes- | 
tic-hot-water system is controlled by | 


a second differential temperature con- 
troller with an adjustable resistor in 
series. The six-gallon water heater re- 
ceives water from the 80-gallon tank 
and supplies 130-degree water for 
dishwashing. Consequently I can let 
the temperature of the 80-gallon tank 
fall below 110 degrees F. 

The third component of my system, 
not yet complete, is a loop to circu- 
late storage-tank water through a 
heat exchanger in the wood stove. 


Performance 


| installed two monitors to check 
temperatures at points in the solar 
system and an elapsed-time timer to 


record solar-collecting time. Over | 


these five months the system has op- 
erated an average of more than five 
hours a day. I calculate that yearly 
savings will be $830, which yields a 
simple payback of 4.8 years after the 
solar tax credits are deducted from the 
initial cost ($11,000 for the solar com- 
ponents; $13,000 for the total project). 

I live in a neighborhood of all-elec- 
tric houses—including mine, a 2,600- 
square-foot tri-level. My neighbors' 
electric bills ranged from $300 to more 


than $475 per month last December | 


and January. Mine were $91 and $55, 
respectively. Much of this saving is due 
to the wood stove, of course. To see 
how much, I compared my January 
1983 electric bill (when I had the 
wood stove but no solar heat) with the 
January 1984 bill, correcting for de- 
gree-day differences. The result: This 
year 1 paid 47 percent less for electric- 
ity in that month. And my wood usage 
dropped from four cords to two—an 
additional $260 annual saving. 


Your idea can bring you $250 

Every other month, POPULAR Science presents a reader- 
submitted project that demonstrates an innovative method 
to replace or conserve fossil fuels. To enter your alternate- 
energy project, send black-and-white photographs, a sketch, 
and a written description to Energy Adventure, POPULAR 
SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We will 
pay $250 on acceptance. Materials cannot be returned un- 
less a stamped return envelope is enclosed. 
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..-without that charcoal mess. 


Gas gives you more for your money. 


Broils 


Kabobs 
Toasts 


Roasts 
Smokes 
Steams Et. 
Rotisserizes = 


And iteven 
barbecues. 


A hearty breakfast. An al fresco 
lunch. A special dinner. Any time is 
a great time to enjoy an Arkla 
Gasgrill. It cooks fast. Cleanup 
is easy. And best of all —lots of 
compliments to the chef. 

An Arkla Gasgrill makes a 
delicious addition to your home. 
See it at your Arkla dealer. 


When you compare the costs and 
benefits of all energies, natural gas 
" continues to be your best value 
© 1984 American Gas Association 


Reborn 
Rabbit 


LONDON 
Though visually a near look-alike to 
the Rabbit, this born-again Volkswa- 
gen model is actually a new car from 
bumper to bumper. 

I tested a four-door VW Golf GL 
with a 1.6-liter (97.6-cu.-in.) overhead- 
cam engine on twisty country roads 
and miles of fast freeway in London 
recently. The 75-hp engine winds 
briskly to the 103-mph top speed, and 
I clocked zero-to-60-mph acceleration 
at a commendable 12.1 seconds. Fuel 
consumption for the urban cycle is 27 
mpg for this European model, says 
VW, and 43.6 mpg at 56 mph. The 4+ E 
transaxle should be a big economy aid, 
with its long-stride overdrive fifth gear. 
I found that it cut engine revs to a 
lazy 2,100 rpm at 55 mph and down 
to only 2,800 rpm at 70 mph. The 
range of the new model is greatly ex- 
tended thanks to a 14.5-gallon fuel 
tank. The tank is molded plastic, 
shaped to bulge snugly into the un- 
der-floor recesses and around the 
spare tire. 


سس 
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brakes no longer have the spongy 
feel of those in the former car. In addi- 
tion, pedal travel has been reduced 
for safer stopping. 

The look-alike body is slipperier, 
with a greatly reduced 0.34 drag coef- 
ficient. I found that this translates into 
less wind noise. 

The ride was taut, the cloth-covered 
seats were firm but comfortable, and 
the precise handling was reassuring. 
Surprisingly, the original suspension 
is altered only in detail, mainly to in- 
crease wheel travel and suppress road 
noise. Excessively heavy steering at 
parking speeds was my only driving 
beef. The neat instrument-panel lay- 
out has round instruments with a cen- 
tral array of colored LED warning 
lights. 
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I am happy to report that the 


POMMES RE 


Another example of Rabbit refine- 
ment is a three-inch stretch in the 
wheelbase. Length has been increased 
by 6.7 inches, to 157 inches. This pro- 
vides more interior space, particularly 
in the back seat and trunk, where this 
car was formerly below par. 

Trunk capacity (14.4 cu. ft.) is up 
by 30 percent, and asymmetrically 
split backrests allow you to increase 
the load capacity in stages to 50.3 cu. 
ft. Unfortunately, a tall liftover and a 
hatch opening narrowed by the tail- 
lights make loading awkward. 

Finally, the heating and ventilating 
system is improved, and an air blender 
replaces the simple water-valve con- 
trol of the Rabbit to give faster re- 
sponse to warmth adjustment. The car 
is due in the US. this fall as a 1985 
model.—David Scott 


YOU ALWAYS GET THERE FASTER BY AIR. | 
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LL TANT SHUTTERS 
ZINFLATE FRE | 
2 UNVCLOL KITCHEN amc 
44 CAULK BEDROOM WINDS 
5, OLEAN FURNACE FILTER 
b STAY SHRUBS 
PFLUY RV LINES 


| Before that list gets any longer, get 
Power Pal® the first truly portable 


| home air compressor Only 20 Ibs. With 


| a’hpmotort ۱ 
feet per minute and upto 100 psi. It 


at pumps out 2.0 cubic 


even comes with its own 8-piece tool kit. 


| Put Power Pal right at the top of your 


| list. And make short work of it. 


25 reasons wh 
is the first line of defense 
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Escort 


against traffic radar 


ESCORT finds radar. We were awarded 
highest marks for long range warning in Car 
and Driver's most recent test of all leading 
brands. Butthe testers didn't stop there. "The 
ESCORT is clearly the leader in the field 
in value, customer service and perform- 
ance..:? they said. 

With ESCORT, you get the complete 
radar detection system. We've constantly up- 
dated and refined ESCORT since its intro- 
duction six years ago to keep it the best. 
We think its list of features is unmatched. 
Every ESCORT has the following standard 
equipment: 

1 Superheterodyne Receiving Circuitry 
provides longer detection range and greater 
selectivity than any other design. 

2 Varactor-Tuned Gunn Oscillator pin- 
points X and K band, thereby tuning out all 
other signals in the microwave band. 

3 Digital Signal Processor (patented) dif- 
ferentiates between X and K band, triggering 
separate warnings for each. 

4 Scan Time of .016 Seconds captures all 
police radar, even Kustom Signals KR11 in 
the pulsed moving mode. 

5 STatistical Operations Processor 
(ST/O/P") rejects false alarms broadcast by 
poorly designed imported radar detectors. 
6 Analog Signal Strength Meter indicates 
at a glance not only radar strength, but the 
strength's rate of change. 

7 Amber Alert Lamp has highest reflec- 
tance/transmittance ratio for optimum visi- 
bility, day or night. 

8 Photoelectric Eye automatically dims 
alert lamp at night to minimize glare. 

9 Coherent Audio Tone pitched at 1024 Hz 
for clear, yet annoyance-free warning. 


10 Separate Audio Warnings for X and K 
bands to distinguish the two types of radar. 


11 Variable Rate Audio pulses faster as 
radar nears, to indicate radar strength. 


12 Audio Volume Control allows exact ad- 
justment to suit interior sound level of car. 
13 City/Highway Switch adjusts X band 
sensitivity for optimum detection. 

14 LED Power-On Indicator allows user to 
confirm unit is in operation at a glance. 

15 Heavy-Duty Housing of extruded 6063- 
T5 aluminum will not break or deform. 

16 Low-Profile Design is only 1.45" high x 
5.25" wide x 5.00" deep. 

17 Four-Way Clip for convenient dash or 
visor mounting. 

18 Hook-and-Loop Strips for other mount- 
ing applications. 

19 Cigar Lighter Power Connector for 
quick installation. 

20 Lighter Socket Adapter fits unusual 
lighter sizes. 

21 Quick-Disconnect Power Jack allows 
easy removal. 

22 Protective Molded Carrying Case for 
your convenience. 

23 Spare Fuse and Alert Lamp Bulb. 
24 Twenty-Page Comprehensive Hand- 
book gives instructions for optimum use. 
25Full One-Year Limited Warranty 
covers both parts and labor. 


The Direct Connection 

Every ESCORT also has one other stand- 
ard item our competitors can't match—a 
direct connection to the factory. We think you're 
entitled to deal with experts. That's why we 
sell direct. There are no middlemen to make 
misleading performance claims or gouge you 
on price. 

And if your ESCORT were ever to need 
service, we're just a call away. When you dial 
our toll free number, you're talking to One 
Microwave Plaza. All of our engineering, 
manufacturing, sales and service happen 
under this one roof. Dealing direct means 
no excuses. 


Try ESCORT at no risk 
When your ESCORT arrives, take the first 
thirty days as a test. If you're not absolutely 
satisfied, we'll refund your money and pay the 
postage. ESCORT really works. Ask any of 
our 600,000 satisfied customers. 
Let ESCORT defend you. 


Order Today 
By Phone: Call us toll free. A member of 
our sales staff will be glad to answer any 
questions and take your order, (Please have 
your Visa or MasterCard at hand when you call). 
CALL TOLL FREE 800-543-1608 
IN OHIO CALL 800-582-2696 


By Mail: We'll need to know your name, and 
street address, daytime phone number, and how 
many ESCORTS you want. Please enclose a 
check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
cessed for shipment immediately Personal or 
company checks require an additional 18 days. 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 100-816 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


©1984 Cincinnati Microwave, Inc. 


Tune in "Talkback with Jerry Galvin.’ America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


۱ Kings. Jmg "lar, 0.6 mg nicotine —100's Reg: 11 mg "tar; 0.7 mg nicotine 
== 100's Men: 10 mg "tar;' 0.7 mg nicotine av. per cigarette, FIC Report Mar. 8^ 
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Apple lic 


—compact and portable, 
and it runs 10,000 programs 


Just months after its Macintosh introduction, Apple now 
offers another direct challenge to IBM, this time striking 
head-on against the PCjr. The Apple IIc—the c is for com- 
pact—is aimed at the up-scale personal-computer market. 


By JIM SCHEFTER 
T he creamy-white Apple IIc weighs 


in at 7.5 pounds without a moni- 
tor. I held it by its carrying han- 
dle, briefly hefting it before settling 
down to a day-long preview of Apple’s 
second all-new computer of 1984. 
For this newest model the changes 
are not only highly visible but func- 
tional as well. Complete with standard 
keyboard and a built-in 5.25-inch disk 
drive, the IIc is small enough to fit 
into a briefcase. Yet the miniature 
Apple packs double the power of the 
popular Ile and runs at least 95 per- 
cent of Apple II software—approxi- 
mately 10,000 programs. 
Priced at $1,295, the IIc does away 
with having to add expensive expan- 
sion boards to get added functions or 
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to run much of the sophisticated soft- 
ware available for the 11 + and Ile. The 
basic unit includes: 

e 128 kilobytes (K) of random-access 
memory. 

e Built-in side-mounted disk drive 
with 143K of storage. 

e Professional-quality keyboard that 
can be switch-selected for either stan- 
dard or Dvorak layout. 

è A unique eight-bit complementary 
metal oxide semiconductor (CMOS) 
central processor. 

e Read-only memory with start-up 
information and 32 icons for mouse 
or specialized-software operation. 

€ Rear-panel ports for a mouse, 
modem, video output, printer, plotter, 
and second disk drive. 

“The user needn't open the top,” says 
marketing analyst Edward E. Colby 


Jr. “All expansion takes place at the 
back panel.” 

With the right additions, the IIc will 
be truly portable. Apple is complet- 
ing development of a $400 three-pound 
flat-panel liquid-crystal display, which 
it expects to begin shipping soon. The 
display compresses a full 80-column- 
by-24-line format into a narrow but 
readable screen that sits above the 
keyboard. 

The computer's circuitry is 12-volt, 
requiring use of a transformer that 
comes with the machine. But at least 
one vendor, Discwasher Inc., has an- 
nounced a rechargeable battery pack 
that frees the IIc from its power cord 
for up to five hours of use. 

For home or office use, Apple’s new 
green-screen Monitor llc has a nine- 
inch display. But the IIc works equally 
well connected to other monochrome 
or color monitors. 

There is also a new printer, called 
Scribe, available for $350. It uses a 
24-element heat-transfer method to 
print through a ribbon at 80 charac- 
ters per second for draft quality or 50 
for near-letter quality. The printer also 
can use a three-color ribbon, and it 
accepts commands to print in magenta, 
cyan, or yellow. 


Running software 


The CMOS processor was selected 
to reduce power consumption and lower 
heat levels inside the case. (High heat 
plagued other Apple IIs, causing occa- 
sional component failure.) The CMOS 
chip is programmed with 27 standard 
commands frequently used by Apple 
software. 

Some existing software that uses 
identical commands for nonstandard 
functions runs strangely or not at all. 
"There is also some software that uses 
a disk-based protection protocol," says 
Dr. Douglas S. Solomon, manager of 
consumer and educational products. 
"Those also won't run." 

But most will. In addition, hundreds 
of software packages have been modi- 
fied by outside vendors to take advan- 
tage of the IIc's built-in commands and 
its mouse capability. Apple's own new 
integrated package called Appleworks 
—a combined word processor, data- 
base manager, and spread sheet that 
allows up to 12 files to be displayed 
simultaneously—also runs smoothly 
on the Ile. 

The machine includes Applesoft 
BASIC in its memory for programmers 
and configuration switches on top of 
the front panel to select 40- or 80- 
column displays. 

For a IIc system (printer, mouse, and 
joy stick) using a home television as 
a display, you will pay approximately 
$1,800. 


My daughter was 


practically born 
in this car. 
Now she wants 
the keys to it. 


any motor oil? 
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Gulf) Everything we do makes driving better for yo 


©1984 Gulf Oil Corporation 
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Do you think I'd use just 


A '67 Mustang, raised on 
Gulfpride? 

| was 18 and just married 
when | bought it. | was 19 and 
over in the next county when my 
wife called to say she was in labor. 

You never saw anyone drive 
so fast. 

| dropped her off at the 
emergency room, and by the time 
I'd parked the car, | was a daddy. 

Now l've got a teenage 
daughter with a new driver's 
license. And a teenage Mustang 
with a new driver. 

Should | trust a car that old 
with someone so special? No 
problem. I’ve always taken good 
care of it. Frequent tune-ups. And 
frequent oil changes, always with 
Gulfpride. Maybe that's why it's 
always taken good care of me. 

So | know | can trust the car 
with my daughter. | 
The question is i Super 
whether | can OWN. 
trust my daugh- 
ter with the car. 


WHEN IT'S ` a 
A MATTER OF PRIDE. 


Get a $2.00 rebate when you buy 

5 quarts of any grade of Gulfpride oil. 
For details, look for Gulfpride displays 
at participating retailers. 
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Coming into the modern age: 


American luxury sedans 


Influenced by the European luxury-car concept, the domestic prestige automobile 
continues to evolve. But traditional buyers may not welcome some of the changes. 
PS tested five of these sedate cruisers—Buick Electra Park Avenue, Cadillac 
Fleetwood, Oldsmobile 98 Regency, Chrysler New Yorker, and Lincoln Continental. 


By JIM DUNNE 
and JACK KEEBLER 
Photos by Greg Sharko 


wice in the past nine years Gen- 

eral Motors has radically changed 

the shape of its most luxurious 
full-size sedans. In 1977 and again this 
year the models were reduced in size, 
lightened, and made more fuel effi- 
cient. GM claims that they remain just 
as luxurious and still easily hold six 
passengers. At the same time, Ford 
and Chrysler have brought out smaller 
luxury sedans for a similar reason: 
fuel economy. 

But it doesn’t seem possible that 
these prestige models—once the most 
luxurious in ride, quietness, roomi- 
ness, and conveniences—arent greatly 
changed from their larger predeces- 
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sors. Take out almost a ton of weight, 
put in smaller engines, and cut down 
on stretch-out space, and you have a 
different type of automobile. 

We assembled five of the most pres- 
tigious names in U.S. automobiles at 
Bridgehampton Race Circuit. We found 
great improvements in ride control, 
handling, and fuel economy. But we 
also noted marked losses in quietness 
and in some luxury performance areas. 
In addition, the boulevard ride, once 
the hallmark of the American pres- 
tige car, is gone. 

The focus of our attention was GM's 
C-cars: Buick Electra Park Avenue, 
Cadillac Fleetwood, and Oldsmobile 98 
Regency. These are the newest and 
most radically changed of the new 
breed. Because their body shells are 
similar, we ordered each with a differ- 

Continued 


| Acceleration 

| Handling 

| Maneuverability 
| Quietness 


| Vision 


 Sedate four-door luxury 
sedans (clockwise from 
„ bottom): Buick Electra Park 
"Avenue, Lincoln Continen- 
tal, Chrysler New Yorker, 
Oldsmobile 98 Regency, 
and Cadillac Fleetwood. — 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests only 
on our sample cars. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; poor, 1; 
very poor, O. 
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Fleetwood 
Chrysler 
New Yorker 
Lincoln 
Continental 
Oldsmobile 


Cadillac 


Braking 


Roominess 


Entry/exit ease 
EPA economy 
Ride comfort* 
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“Authors opinion 


La Fédération Internationale de l'Automobile presents ... 


The World's Great Performance Cars 


—incredibly precise and detailed minted miniatures 


The 100 greatest performance 
cars of all time —portrayed 

in brilliant micro-detail 

by the master engravers and 
craftsmen of The Franklin Mint. 


Attractively priced at $9.50 
for each gold-on-silver miniature. 


First Edition Proof Sets 
limited to 25,000 world-wide. 


The minted miniature. Microscopic sculp- 
tured detail ... raised in precise relief 
against a mirror-bright surface of 24 karat 
gold. Perfectly formed ... a triumph of 
exacting craftsmanship. All in an area no 
larger than the eye that beholds it. 

This is fascination of the minted minia- 
ture — and the secret of its appeal to collec- 
tors throughout the world. 

Now you are invited to discover this 
amazing achievement of the minter's art for 
yourself, in The World's Great Performance 
Cars Miniatures Collection. 

Issued by La Fédération Internationale 
de l'Automobile—the world's foremost au- 
tomotive authority —this extraordinary 
new collection will consist of 100 intricately 
crafted miniatures. Each will portray a 
history-making performance car that 
proved the value, on road or track, of a 
dramatic advance in automotive tech- 
nology. And the First Edition of the col- 
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Acollector’s case, magnifier, tongs, 
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Certificate of Authenticity and reference folders will all be provided 


of pure gold on solid sterling silver. 


Hand-held miniature above shown actual size. 


lection will be minted in pure 24 karat gold 
electroplate on solid sterling silver. 

These richly detailed miniatures will 
honor such renowned cars of past and 
present as: the 7982 Ferrari Boxer, rated the 
fastest road car in the world today. The /976 
Porsche 911 Turbo, one of the most im- 
pressive sports cars ever. The /964 Pontiac 
GTO, first of the big engine U.S. “muscle 
cars." The /954 Mercedes-Benz 300 SL, the 
famed fuel-injected gullwing coupe. And 
the 1930 Cadillac, with its whisper-silent 
V-16 engine. 

Each gold on silver miniature will be 
struck in flawless Proof quality. Further- 
more, these miniatures will be minted in an 
elongated rectangular shape— displaying 
both a front and side view of each car. Just 
the way you'd look at it in a museum, at an 
auto show, or on a set of working auto- 
motive drawings. 


۲ 


to subscribers at no additional charge. Miniatures shown in case are for purposes of illustration only. 


Your miniatures will be sent to you at the 
convenient and systematic rate of two each 
month. And the attractive price of just $9.50 
for each gold on sterling Proof will be guar- 
anteed to you for the entire series— 
regardless of any escalation in the cost of 
engraving and minting, or of precious met- 
als, during the subscription period. 

Few of man’s great inventions have a 
richer or more nostalgia-filled history than 
the motor car. And so, as you build this 
collection, you will have the satisfying op- 
portunity to share with family and friends 
vivid memories of those exciting auto- 
mobiles that have been the best of a very 
special breed down through the years. 

To acquire a limited First Edition Proof 
Set of this important collection, return the 
accompanying Subscription Application to 
the official minter, The Franklin Mint, by 
September 30, 1984. Subscriptions will be 
accepted on an as-received basis. Once the 
limit of 25,000 gold on silver Proof Sets is 
reached, no further applications can be ac- 
cepted. It is important, therefore, to re- 
spond as soon as possible. 


© 1984 FM 
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First Edition limited to 25,000 
Proof Sets world-wide. 


Please mail by September 30, 1984. 


La Fédération Internationale 

de l' Automobile 

Clo The Franklin Mint 

Franklin Center, Pennsylvania 19091 


Please enter my subscription for a First 
Edition Proof Set of The World's Great 
Performance Cars, consisting of one hun- 
dred 24 karat gold electroplate on sterling 
silver miniatures, to be sent to me at the 
rate of two per month and at the guaran- 
teed issue price of $9.50* per miniature. 
I need send no money now. I will be billed 
prior to shipment. À collector's case, 
magnifier, tongs and specially prepared 
reference literature will be sent to me at 
no additional charge —— 

$.50 for shipping and handling. 
Signature 


ALL APPLICATIONS ARE SUBJECT TO ACCEPTANCE. 


PLEASE PRINT CLEARLY 


Address 
City 


State, Zip. = 


The Franklin Mint is the world’s largest private 
mint. It is not affiliated with the U.S. Mint or any 
other government agency. 73 
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Now there's a SPUR UPS shock that's SO > superior, 
so advanced, you'll wonder why it didn't come on 
your car in the first place. Monroe Gas-Matic. The most 
advanced shock we've ever made. 


ADVANCED DESIGN. 


Gas-Matic features a nitrogen gas charge {1}, and a 
Teflon/steel priming valve (2), that drastically reduce 
aeration for less shock fade. This advanced technology 
allowed us to open up the valves (3) for reduced ride 
harshness. — — 
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The results are diamiatic. 


In comparison testing to conventional shocks, Gas- 
Matic handles better. Rides better. And gives you 
greater control without sacrificing comfort. 

The conventional shocks didn't even come close. 

Consider this: Gas-Matic improves handling by 
reducing body roll as much as 14%. It reduces shock 
fade up to 4396. And reduces ride roughness and 
vibration up to 6396. 
$0 SUPERIOR, GAS-MATIC I$ PREFERRED 
3 TO 1 ON ALL ROAD SURFACES. 


We built Gas-Matic to be the best. On 
every type of road surface. In a recent 


consumer ride test that included potholes, washboard 
bumps, railroad tracks, curves and a slalom course, 
Gas-Matic was preferred | 
3 to 1 over conventional s ۱ 
shocks. £. ۲ 
GUARANTEED 0 We . muc 
GIVE YOU THE BEST — سڪ‎ 
RIDE EVER. 
The best shock we've 
ever built deserves the 
best ride guarantee in the business. And that's what 
we gave it. 
"If in 60 days you don't agree Gas-Matic shocks or 
struts give you the best ride ever, we'll replace 
them-at no charge—with any comparably priced 
shocks or struts. * 
So if you want a better riding, better handling car, 
get the shock that should've been on it in the first 
place. 


Get a set of Monroe Gas-Matic shocks or struts. 
*See retailer for details. 


Monroe Auto Equipment (reco) 


Division of Tenneco Automotive 


GAS-MATIC. 


THE MOST ADVANCED SHOCKS AND STRUTS 
MONROE HAS EVER MADE. 
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ent engine. The Buick had the op- 
tional 3.8-liter (231-cu.-in.) V6. The 
Fleetwood had Cadillac’s 4.1-liter (251- 
cu.-in.) V8, and the Oldsmobile had 
the refined 4.3-liter (262-cu.-in.) V6 
diesel. As you might expect, we found 
wide differences in performance and 
fuel economy. 

The Chrysler New Yorker was 
equipped with a turbocharger to boost 
the power from the undersize 2.2-liter 
(135-cu.-in.) four-cylinder engine. Not 
surprisingly, its zero-to-60-mph perfor- 
mance was easily competitive with the 
best of the others, but the lag and 
surge of the turbo were in sharp con- 
trast to the smooth delivery of power 
from the other engines. As with most 
small turbocharged engines, full power 
comes on only at high engine speeds. 
The result is more engine-generated 
noise and vibration. The New Yorker 
also offered less room inside and lacked 
the ride comfort of its competitors. 

The Lincoln Continental was the 
sleeper in our test. Its familiar shape 
and rear-drive chassis have been on 
the scene for a couple of years with- 
out causing any real buyer excitement. 
But we were impressed with the Lin- 
coln’s fuel-injection five-liter (302-cu.- 
in.) V8. Exceptionally smooth, the en- 
gine delivered abundant power 
throughout the legal speed range with- 
out vibration or noise. However, the 
small V8 is the least fuel efficient. At 
best, it’s rated at four mpg lower in 
city driving than its least economical 
competitor. 

A major difference between the Lin- 
coln and its competitors is its rear- 
drive layout. Although GM and Chrys- 
ler have switched to front drive, Ford 
has delayed this move. Advantages of 
front drive include a flat floor for cen- 
ter-seated passengers, better traction 
on slippery surfaces, and the opportu- 
nity to build a lighter chassis. Lincoln’s 
rear-drive advantage may show up as 
increased ride smoothness and an op- 
portunity to use bigger, more-powerful 
engines. 

Another Lincoln difference is the air 
suspension. It’s difficult to pinpoint the 
exact advantages of the air springs, 
but we felt that the Lincoln rode 
smoother, and interior noise levels 
were lower. At the same time, han- 
dling and maneuverability were rela- 
tively uncompromised. Although it 
wasnt the champ in either handling 


test, the Lincoln fared respectably. 
When most people think of air springs, 
they might imagine a sloppy, pillow- 
soft ride similar to that of past lux- 
ury sedans. But this is not the case: 
The pitch and sway are tightly con- 
trolled. In fact when the handling sus- 
pension is ordered, the ride is quite 
firm. 

But the GM sedans are the cars in 
which most of the radical changes 
have taken place. The numbers tell the 
story Wheelbase is down almost 11 
inches, and overall length is a full two 
feet less. The average weight loss for 
the three sedans is more than 600 
pounds. That strongly benefits fuel 
economy. Fuel-economy improvements 
are not spectacular, but they are im- 
provements (see table). And compared 
with luxury cars of nine years ago, 
they are significant. 

Yes, the ride is different in the new 
C-cars. There's a lot less of the boule- 
vard feel and more of the taut control 
that is common in the better Euro- 
pean cars. We noted that the cars are 
more maneuverable, a direct result of 
their smaller bodies and tighter sus- 
pension systems. 

What does the improvement in ma- 
neuverability mean in everyday driv- 
ing? With the new C-car you can ease 
through holes in traffic, maneuvers 
that might have scrubbed the trim off 
the older models. Parking is easier be- 
cause the car is shorter and the turn- 
ing radius is smaller. A simple U-turn 
becomes a one-sweep possibility. 

Along with the three engines, we 
got a chance to try out three suspen- 
sion types. The Buick came with taut 
F41 spring rates and shock valving. 
The Fleetwood rode on Cadillac's spe- 
cially tuned suspension. The Oldsmo- 
bile had the standard suspension for 
the diesel model. Of the three, the 
Buick's suspension was the firmest. 
Cadillac's treaded the fine line be- 
tween softness and control. The Olds 
setup was easily the softest, but it was 
still more controlled than in 98s of the 
past. 

There has been an improvement in 
acceleration performance for the C- 
body. Of course, some of the credit goes 
to the lower chassis weight. But most 
of the improvement comes through the 
use of lower gearing in the transmis- 
sion for increased punch at lower 

Continued 


Performance comparison with selected models 


Accelera- 

Mpg (city tion 0-60 

driving) mph (sec.) 
1983 Pontiac STE V6 21,0 3 
1983 Audi 5000 S in-line 5 22.0 13.4 
1984 Lincoln Mark VII V8 170 11,7 


Brakes Maneuver- 

60-0 mph Handling ability Noise (« 60 
(hot) (ft.) (mph) (mph) mph (dBA) 
169 61.6 28.2 70 
193 62.8 31.2 69 
152 65.0 28.3 65 


Buick Park Avenue's rear wheels nib- 
ble toward outside of brake lane. The 
Buick tied with the Chrysler for best 
hot and cold stopping distances. 


Not the shortest stopper in the group, 
the Oldsmobile locked into the center 
of the lane for a stable 185-ft. cold and 
186-ft. hot stop from 60 mph. 
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The Cadillac Fleetwood transfers 
weight forward onto the front coils and 
shoots down the center of the lane for 
an unremarkable 183-ft. slide. 


AUGUST 1984 | 39 


Features hundreds of brand name stereo products and... 


A > emn 8 


the latest telephone products - all at money saving prices. 


FREE 


Buyer's 
Guide 


Before buying a car stereo, home 
stereo, or telephone, read the famous 
Crutchfield Buyer's Guide. It is fact- 
filled with important consumer tips, in- 
formative articles, comparison charts, 
installation guides, and more! You'll 
find a huge selection of all.the top 
brand name products at money 
saving prices. For your FREE copy, 


Call toll-free today! 
800-336-5566 


BE SURE TO MENTION Popular Science when calling. 


In Virginia call toll free 
800-552-3961. 


Send me your free catalog 
by Third Class mail 


Rush me your free catalog. 
I'm enclosing $1 for First Class postage 


Name 


City State Zi 


CRUTCHFIELD 


1 Crutchfield Park, Dept. PS, Charlottesville, VA 22906 


| 
| 
| 
| 
| 
| 
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| 
| 
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| 
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speeds. At higher speeds, however, 
drivers may feel these cars are less 


| responsive. Passing on two-lane roads 


is not as comfortable as it once was 
with the larger engines. 

One problem that we think could use 
some attention is the unusual amount 
of wind noise. And it was not limited 
to just one of the new GM cars. All 
three shared the whistle and rumble 
of air turbulence at the front windows. 

Finally, you may notice when you 
examine our fuel-economy table that 
some of the vehicles were not tested. 
Although all of the vehicles were 
equipped with complicated high-pres- 
sure fuel-injection systems, those that 
were not tested had fuel-injection sys- 
tems with fittings that our technician 
was unable to tap. Over the last cou- 
ple of months we have been in con- 
tact with experts at many import and 
domestic auto companies, and they 
have been helpful in lending both fuel- 
economy testing expertise and hard- 
ware. But until PS acquires enough 
experience with the different single- 
and multi-point systems, we will occa- 
sionally be unable to fuel-test specific 
vehicles. 

Here's what our testing revealed 
about the individual cars: 


Buick Electra Park Avenue 


Buick’s top engine and sports sus- 
pension were not enough to win best- 
in-class for acceleration and handling. 
But the Park Avenue felt quick, and 
the firmer F41 suspension gives the 
driver a better feel of control. If you 
have a choice between the standard 
suspension and the F41 option, choose 
the latter. You'll like the firmer sus- 
pension's responsiveness, and the ride 
is better matched to the improvements 
in the body and chassis. 

The Buick’s front-hinged hood is a 
unique design among U.S. luxury 
models. The advantages for appear- 
ance and access to under-hood items 
are obvious. 

Each of the GM cars has a slightly 
different instrument panel, but none 
is as easy to read as those in some 
European cars, nor are the controls 
easy to reach. In the Buick, the steer- 
ing-wheel rim cuts across the view of 
the speedometer. 

Acceleration is better in this model 
than in Electras of recent vintage, 
even though the 231-cu.-in. V6 is the 
smallest power plant ever offered in 
the car. The engine is fairly quiet, 
highly responsive at speeds below 30 
mph, and reasonably efficient with a 
gallon of gasoline. 


Cadillac Fleetwood 


Cadillac was extremely concerned 
about the traditional buyer’s reaction 


to the smaller size. In fact Cadillac’s 
reservations were so strong that it con- 
tinues to build the 1984 full-size, rear- 
drive sedan. We think that Cadillac 
shouldn't have worried. The new size 
is right, and the small V8 power train 
is exceptionally smooth. In addition, 
the Fleetwood delivers excellent pow- 
er at lower speeds. Inside you'll find 
the best combination of space effi- 
ciency, opulence, and European-style, 
high-tech instruments. 

Cadillac believes that its owners 
want a V8 engine. We found that the 
engine offered a slight advantage in 
smoothness and some benefit from re- 
duced noise. The V8 is the same alu- 
minum 251-cu:-in. unit that Cadillac 
has built for a few years, but it's shor- 
ter this year. That makes it easier to 
squeeze under the hood crossways. 

The smaller body makes the Fleet- 
wood the best-handling and easiest- 
to-maneuver full-size Cadillac ever. It 
bettered the Buick and Olds in han- 
dling and was quicker than the Conti- 
nental in the maneuverability test. 


Chrysler New Yorker 


Chrysler is the only major U.S. man- 
ufacturer using a four-cylinder engine 
in its luxury car. We feel that the pres- 
ent turbocharger setup is a poor way 
to power a luxury vehicle. Problems 

Continued 


PS serviceability ratings 


How easy is it to service these cars? To give 
you an approximation of how difficult it is 

| for a typical person to perform various serv- 
ice operations, we examine each test vehicle. 
The numbers mean: 1, very difficult; 2, dif- 
ficult; 3, average degree of difficulty; 4, easy; 
5, very easy. 


Buick Electra 
Park Avenue 
Continental 
Oldsmobile 
98 Regency 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


in tn cn en tn 
Cn cn un c on 
en tn cn in tn 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Gil filter 

Oil fill 


ocu‏ س 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


n3 nmn 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


tn ال‎ cn cn cn cn on 


Checking fuses 
Spare-tire accessibility 
Changing belts 
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One thing is for sure. If you work for someone 
else you'll never get rich. The boss might, but 
you won't. It's his business, he gets all the 
money, satisfaction, and recognition. What if 
you were free to call the shots? 


Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a whole 
day. More in one week than a lot of people 
make in an entire month. You're the boss. You 
set the hours and best of all, it’s fun. You'll work 
your tail off, but the business will be your baby. 
I've had people tell me that the August West 
Chimney Cleaning System literally changed 
their lives. Not just because of the money they 
are making or the fact that they use more Ivory 
soap, but mainly because they are motivated. 
They're doing their own thing and loving it. 


How much money? 

Recently I telephoned some of the people we 
helped get started in the chimney cleaning busi- 
ness. | wanted to find out — first hand — just 
how well they were doing. With their permis- 
sion, | recorded our conversations. We then had 
a record made which you can play on your rec- 
ord player when you receive our information. 
Here's what a couple of them said. . . 


Dave Richison, Ohio 

"The 3rd quarter of this year I did $23,000, the 
4th quarter I did $24,000. We should hit some- 
where between 55 and 60 thousand this year.” 


Fran Watts, Virginia 

“If we need $200 at the end of the week, it's 
simply a matter of making a couple of phone 
calls. The repeats are just fantastic!" 


John Moszulski, Canada 
"Last month I worked 18 days, and I made 
2,600 bucks." 


Ed & Mo Simonson, Texas 

"We're very pleased with it. We're making a 
dream come true. We've always wanted some 
land and thanks to chimney sweeping we now 
own 30 acres." 


"In October of '78 we made $1,530. That was 
our first October. OK, now in October of '79, 
which was last year, we made $3,245. Now in 
October of '80 we grossed $6,593. In one 
month. We're making two grand a week." 


Just what do these people do to earn that kind 
of money? Sweep chimneys. Six to eight a day if 
they're fulltime. Two or three an evening plus 
ten to sixteen on the weekends in the case of 
part-timers who keep their present jobs. Since 
the average charge is $45 for the first and $35 
for each additional in the same house, it's easy 


BLE DREAM 


Your oun self-employment venture that can earn you $700 a week! 


خی 


to see how Ed and his wife Mo are making two 
grand a week. 


But Why? 

Why would anyone pay $45 to have his or 
her chimney cleaned? That can be answered in 
one word — SAFETY! 

When solid fuels such as coal and wood are 
burned in a fireplace or woodstove, they give off 
a flammable by-product called soot. What is 
soot? Soot is a combination of fly ash and creo- 
sote. Creosote is the flammable unburned res- 
idue left over when wood doesn't burn com- 
pletely. The creosote combines with the fly ash 
and the smoke carries it into the chimney flue. 
This soot then sticks to the flue. When a quarter 
inch or more or this stuff builds up on the chim- 
ney walls, it can cause a dangerous chimney fire. 


A Chimney Fire 

Imagine this tall stack coated inside with a 
quarter or half inch of flammable soot. When 
the right amount of heat and oxygen get this 
stuff burning, you have yourself a real fireworks 
show. As the creosote burns, the heat causes 
the natural draft of the chimney to increase ien 
fold. What you now have is a blast furnace that 
looks and sounds like a rocket taking off. The 
temperature of the chimney fire, 2000-3000 
degrees, is enough to disintegrate the mortar 
holding the chimney together. The flaming balls 
of soot shooting out the chimney's top can land 
on the roof and the dry leaves surrounding the 
house. Needless to say — this situation is unde- 
sirable and the people who've lived through it 
get their chimneys cleaned regularly. 


According to the National Fire Commission 
there were 60,000 chimney fires in the U.S. in 
1980 causing $300,000,000 of damage. 75% 
of all fatal residential fires in Vermont, for in- 
stance were caused by faulty installation and 
maintenance of woodstoves. Tens of millions of 
people are using wood to supplement the high 
cost of oil. There are over 40 million woodburn- 
ing chimneys in the U.S. These people need 
you to clean their chimneys. 


The Height of Technology 


How do you clean a chimney? You do it as 
quickly and efficiently as possible. The more 
chimneys you can clean in a day the more lives 
and loss of property you'll save. And how do 
you do a good job in record time? You use the 
most advanced system available — The August 
West System. 

One of the key elements in the August West 
System is the SootSweeper. This machine is a 
high-powered, high-volume dust collection unit 
that was desianed specifically for cleaning chim- 
neys. When I first started cleaning chimneys I 
used a large vacuum truck. It worked well, but 
they cost over $20,000 now. 1 also had a prob- 


lem with the 100 feet of hose. It didn't always 
reach the fireplace from outside. The powerful 
but portable SootSweeper has the same kind of 
air- moving muscle as a vacuum truck, but you 
can bring it right in the house. New filter technol- 
ogy is the key to its efficiency and dependability. 

Other key elements of our system are an 
assortment of high carbon steel brushes, special- 
ly designed fiberglass cleaning rods, roof safety 
equipment, an easy-to-follow handbook with 
everything from advertising to chimney design, 
a bi-monthly newsletter, telephone consultation 
and much, much more. Î don't have room to go 
into all the details right now. Our information kit 
will explain everything to you. 

l'd just like to say that many years and a tre- 
mendous amount of devotion have gone into 
the development of the August West System. 
We are a strong company with over 5,000 
sweeps in our network! You can join us and 
count on us to help you build a business you can 
be proud of. We are proud of what we do and 
the quality of our equipment and service to you 
reflect our pride. 


To sum up, then... 

Sweeping chimneys may not exactly be a 
"Lazy man's way to riches" . . . you'll work hard 
...but the pay is exceptional, the demand is 
steadily growing and new equipment and meth- 
ods make the job far easier, faster and safer than 
ever before. Perhaps best of all, this is one of 
those "dream" businesses that so many of us are 
always looking for: a business with flexible hours, 
low overhead and reasonable start up cost, figure 
about $2500 to do it right. 

Find out more about what it's like to be a 
chimney sweep cleaning 25 chimneys or more a 
week. Just call TOLL FREE 800-243-5166 
and ask for extension 227. l'll rush you a de- 
tailed information kit with the complete August 
West Story and your 331/s RPM record entitled, 
"Now, Here It From The Sweeps.” We urge you 
to call us at no obligation, TODAY. 


August West Systems, Inc. 
187 Kings Hwy. Cutoff 
Dept. 2217 
Fairfield, Connecticut 06430 


Call TOLL-FREE: 800-243-5166 
(In Connecticut 333-1244) 
Ask for Extension 227 for full details 
©1984 August West Systems, Inc. 
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Bi BUICK ELECTRA PARK AVENUE| | Test results, dimensions, and specs 


ERES ES RR E 
TOLA 
pe Oldsmobile 
98 Regency 


Lincoln 
Continental 


Buick Electra Cadillac 
Park Avenue Fleetwood 
TEST RESULTS 


Acceleration (sec.) 0-60 mph... 12.5 12.8 12.5 11.6 18.4 
Brake test (cool) 60—0 mph ' 
Stopping distance (ft.)............. 170 176 170 192 
Pedal pressure (Ibs.)................ 90 
| Brake test (hot) 60-0 "al 
stopping distance (ft.)... . 180 
Pedal pressure ۱6 . 100 
| Interior noise ) 60 mph (GBA). 66 
| Handling test (mph) 
Maneuverability test (mph).......... 


Chrysler 
New Yorker 


EPA FUEL MILEAGE EP 
| Highway ... — 


à dB - 
wA = 


PS FUEL-MILEAGE TESTS 
(steady-state mpg) 
| 30.3 
۳ 25.9 — == 


NOTE: POPULAR SCIENCE fuel-economy results are derived by driving the test vehicle over a flat, measured mile at sea level. | 
Fuel consumption is measured using Pierburg PLU-116 liquid flowmeters with an accuracy of plus or minus 1.0 percent 
of actual flow rate. To eliminate the effects of wind. we average consumption after two north and two south runs. 


TEST CONDITIONS Ambient temperature, 60°F: relative humidity, 80 percent; barometric pressure, 29.7 inches Hg 


LIMEN 


DIMENSIONS (inches) 

H و اه‎ 
Bu vex gu mc s 
ui - "m Bra DESETIE See ecce 
TORRO cone 
z Track, F/R 
S Ground clearance ss 
= Front head room 
a Front hip mom wei 
el | 3 Front leg room ias 
> mum Rear head room................. ss 
۳ - EE eS Rear hip room 
= A Rear leg room ۱۳۳۱۳ [ ۰۰ مرو و۰۰‎ 
E ol = Rear knee room (min.) ................ 

- ۳ 

Un DE ۱! ۱ Couple distance 
SEL ۳۳۳/5 A, 


SPECIFICATIONS 
Engine type .......... 
Displacement (cu. in, 1). 
Compression ratio.. en 
| Carburetion as 
| Net hp (u rpm.. — 125 ) 4,400 
Net torque (ft.- Ibs. ) fe rom . 195 f 2,000 
Transmission Four-speed 
automatic 
2.84:] 


V6 diesel 
262.5/4.3 


with vibration, power lag, and surge 
are serious drawbacks that need atten- 
tion. Overall, however, the New York- 
er's performance is good to excellent. 
Once the turbo unit starts pumping, 
power output is impressive. 

One big drawback with a turbo- 


140 fa 3,200 
250 « 1,600 
Four-speed 
automatic 
3.08:1 
Uniroyal Michelin Goodyear Michelin 
woe Tiger Paw Radial Arriva radial XA4 All-Season 
Royal Seal radial 

. 175R14À 175R14 75R14 215/70R15 175R14 

„Rack and pinion Rack and pinion Rack and pinion Rack and pinion Rack and pinion 
18.3:1 17.5—21.4:1, 18.4:1 

variable 

Turns, lock to مس ی ی مها‎ 3,13 3.2 3.2. 3.05 3l 

Turn diameter (EY 39.7 39.3 35.6 40.1 39.4 
Front SUSPENSION... Independent, Independent, Independent, Independent, Independent, 

MacPherson MacPherson iso-strut, MacPherson MacPherson 

Strut, coll springs coil springs coil springs hybrid, air springs strut, coil springs 
..Independent, Independent, Trailing flex arm, Four-bar link, air Independent, 

MacPherson MacPherson track bar, springs control arm, 

strut, coil springs strut. coil springs coil springs coil springs 


125 (a 4,200 
190 ér 2,200 
Four-speed 
automatic 
2.9/:1 


142 fe 5,600 
160 (« 3,600 
Three-speed 
automatic 
3.02.1 


165 ۷۱ 1,600 
Four-speed 
automatic 
3.061 
Uniroyal 
Radial 


Axle ratio 
Tire make 


Tire ype us eos eie 
charger is evident in the New Yorker. 


It works best when the engine is run- 
ning at maximum speed. To provide 
peak performance, the smallish 2.2 
buzzes frequently and annoyingly to 
high rpm. 

New Yorker is Chrysler's largest 
variation on the K-car, and much of 
the K remains, especially in the feel 
of the drive train, instrument-panel 
layout, and overall exterior styling. Al- 
though it matches or betters the com- 
petition in some performance areas, 
New Yorker lacks the chassis tuning, 
engine smoothness, and interior styl- 
ing of the other vehicles. 


Tire size 
۵8۲۱۲۱۵ :........... uU 
Overall steering ratio. 18.4:] 18.4:] 


Rear suspension 2۰۱۲۰۰۱ اه مس‎ 


Front stabilizer-bar 
diameter ۱۴: [ ۰۲۰۲۲۰۲۵ eee 1.3 1.26 1.06 1.03 1.2 
Rear stabilizer-bar 
diameter (MY 0.55 0.47 1.0 0.58 0.55 
Brakes ................ 4:1 Disc-drum Disc-drum Disc-drum Disc-drum Disc-drum 
| Brake swept area | (50. in, 3. 278.3 : 432.0 278.3 
| Fuel tank (gal.) . REEDS: 18.0 4. 22.3 18.0 
| Trunk space (cu. ft). ی‎ esa LEE, 15.7 ; 14.7 15.7 
Liftover height ۰ cu rh. 28.7 x. 27.2 287 
| Curb weight (Ibs.) .. 3,422 3,750 3,292 
F/R weight distribution (s E: E 65/35 56/44 64/36 
Basic price .. روز هزیر‎ $20,439 $21,757 $15,247 
Price as tested... . $19,235! $22,672" $23,661? $17,857? 


Major options (over $100): !Self-sealing tires $130, rear defogger with heated mirrors $140, theft-deterrent system $159, 
automatic climate control $165, six-way power seats $215, Bose music system $220, aluminum wheels $220, leather trim 
$425. “lighted vanity mirrors $140, rear defogger with heated mirrors $ 168, tilt steering wheel $184, cruise control $185, 
six-way power seats $225, pearl-mist paint $235, premium radio $299; "aluminum wheels $107, tilt steering wheel $110, 
rear defogger $143, power locks $175, cruise control $179. power seat $215, leather seats $395, premium radio $550, 
turbocharger $610, A/C $737; “keyless entry system $122, lighted vanity mirror $156, premium radio $170, thermometer 
and compass $191, premium sound system $206, wire-spoke wheels $686; "automatic climate control $125, rear-window 
defogger $140, cruise control $175, six-way power seat (driver's seat) $178, six-way power seat (passenger's side) $215, full 
vinyl roof $245, diesel engine $250, electronically tuned radio (AM-F M-cassette) $328 


Lincoln Continental 


Dont be fooled, as we were at first, 
by the somewhat dated appearance of 
Ford's luxury sedan. It's the quickest 
of the luxury cars—and the quietest. 
Ford chose the proven 302-cu.-in. V8 
as the power source for this car. You 
lose a lot in fuel economy, but the 

Continued 
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ITS ONIY A CIGARETTE 
LIKE STEINWAY IS ONLY A PIANO 


© 04 R.J. REYNOLDS TOBACCO O 


STEINWAY® is a trademark of Steinway & Sons | Warning: The Surgeon General Has Determined ۱ 
which does not make or license STERLING® Cigarettes. That Cigarette Smoking Is Dangerous to Your Health. . 
۲8۱۱8 by FTC method. 
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YOU'LL NEVER HAVE TO 
STOOP THIS LOW AGAIN. 


No more bending over 
to fill your rolfer 


PUMPS PAINT 
RIGHT FROM THE 
CAN, DIRECT TO 
THE ROLLER, WITH 
THE TOUCH OF 


A BUTTON 


Uses latex or oil 
based paints. 
Just opens a can 


lidi ot N ۱ DI t do m 


Comes with sturdy 16" 
handle extension. 
Easily attaches to the 
roller arm to let you reach 
ceilings and high spots 


NOW THERE'S 


tm 


1 16" handie extension 


\ reaches most ceilings 


You control the flow à 
of paint with the =i 
fouch of a button 5 ۳ 


Applies a smooth, even 
coat for professional: 
looking results 


Plugs into any 


Paint is pumped 
directly from the can 


wall outlet 


to the roller — 


Push button paint 
flow control. 


Convenient push buttons 
on both sides of the handle 
let you control the paint 
flow to the roller. This 
allows you to turn the roller 
over to reach corners, 
without turning your hand 
over to reach the button. 


Paint hose locks 
into the base. 
The 20-foot vinyl hose 
locks into the base tray 0 
stability. It will. also le you. 
reach: ine t wm 


Sving ihe unit. ۰۰ 


c 
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Also pumps paint 

from large cans. 

The pump unit can be 
turned upside down anda 
longer suction tube attached 
to pump paint from larger 
cans and containers where 
paint can be mixed for 

color consistency. 


Fast cleanup with 
quick-clean adapter. 
Cleanup takes only a few 
minutes with the quick- 
clean adapter. The adapter 


fits most oe a hose and 


y! tu 9 rs ciae 


Chrysler New Yorker maintains a surpris 


gains are just what the luxury buyer 
looks for in power-train smoothness 
and quiet operation. 

Inside, the big difference between 
the Continental and the competition 
is the monochromatic instrument 
panel and soft trim. The absence of 
brightwork is a trademark of the new- 
est Ford Motor Co. cars and goes the 
European direction one better. Where 
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ingly flat attitude through tight turns of the low-speed maneuverability grid. 


silver was once used extensively for 
interior trim, now you see black or 
dark gray. It’s a bold departure for Lin- 
coln and one that some luxury buyers 
may not accept. 

Air springs are another exclusive for 
Lincoln. Don't confuse these with the 
electronically adjusted air shocks that 
all of the competitors have. The springs 
in this vehicle are rubber bladders 


that take the place of coil or leaf steel. 
They have a distinct advantage in 
noise and vibration control, and it 
seems obvious that this innovation 
contributed greatly toward making the 
Lincoln the quietest in the group. 


Oldsmobile 98 Regency 
Olds is the builder of GM's diesel 


engines, so we chose a diesel-powered 


Continued 


You name it — U-Haul* rents it. 


à 


Now rent it all at your U-Haul Center 
e Log Splitters 
e Party Tents 


e Video Movies 
e Wallpaper Steamers 


e Air Compressors 
e Airless Paint Sprayers 


e Bicycles e Power Lawn Vacuums e Welders & Torches 

e Camping Equipment & Tents — e Power Trowels Free pair of leather-faced work 
e Champagne Fountains e Pneumatic Nailers gloves with this ad. 

d Compactors 2 S anders & Edgers Find us in the white pages under U-Haul Center. 
e High Pressure Washers e Scaffolding ® 

e Hospital Beds & Wheelchairs e Tables & Chairs | U-HAL L 

e Lawn Aerators e Thatchers - | 
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Exclusive mm 
RAINGO RIDGES - 


HIGHFLO 
Drop Outlet 


"P. 
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American luxury sedans 


98 for comparison in this test. The 
262-cu.-in. V6 shows a great improve- 
ment over earlier diesels. Visible smoke 
is nil for 95 percent of the driving. 
Noise and vibration are noticeably 
reduced. Surprisingly, the Olds 98 is 
quick off the line and moves well in 
slow city traffic. Judicious gearing 
makes the difference here, but we 
found the highway-speed performance 
soft for the same reason. Finally, cold- 
engine start-up delay is down to six 
seconds or less. 

This is not to say that all of the die- 
sel problems are licked, but Olds con- 
tinues to improve an engine that's 


Although it posted a solid high-speed performance, the Contine 
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Draws water and . 
debris towards down 
spout area 


in two 
colors: 


regularly praised by other domestic 
and import diesel-engine makers in 
off-the-record conversations. The big 
advantage—fuel economy—lis still im- 
pressive. City fuel economy is rated 
at 25 mpg by the EPA, but our test 
car topped 30 mpg repeatedly. That's 
exceptional for a luxury sedan that 
was rated at only 13 mpg nine years 
ago. 

Engine noise was not a problem ex- 
cept at idle when the engine rap could 
be clearly heard. Note that the Olds 
matched the Buick when noise levels 
were measured at 60 mph and was 
even quieter than the New Yorker. 


' 


White & £ 
Brown ll 


Available d ; 


RAINGO, the durable, 
easy to install, Do-it- 
Yourself vinyl gutter 
system now is better than 
ever! HIGHFLO Drop 
Outlet and LEAFGO 
Debris Separator helps 
your RAINGO Gutter 
System stay clear and 
free flowing season after 
season. 


7034 E Court St, Box 309 
Davison. MI 48423-0309 


Our picks 


Cadillac needn't worry about the ac- 
ceptance of the new Fleetwood. What I 
like best is all the traditional big-car 
trim and adequate stretch-out room in 
a size that makes more sense for the 
active driver.—J. D. 

I like the power and smoothness of 
Lincoln's five-liter V8, but I couldn't 
live with the car's archaic styling. I be- 
lieve the Buick is the best-looking of 
all the C-cars. But what really made 
it my favorite was the crisp perfor- 
mance of the 3.8 and the taut F41 
suspension.—-4. K. 


ntal rolls heavily during its poor low-speed showing. 
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Tinat 
COMES 
Mine 
Prints 
and Slides 


from the 
same roll 


Kodak MP film . . ۰ Kodak's professional motion picture (MP) film adapted for 35mm still use by Seattle FilmWorks. 
With micro-fine grain and rich color saturation, its quality meets the exacting standards of Hollywood filmmakers. 
And with wide exposure latitude, you don’t have to be a pro to get great everyday shots or capture special effects. 
Experience remarkable versatility. Shoot in low light or bright light from ASA 200 up to ASA 1200 (with our 
high speed 5294® film). If you're shooting in tungsten lighting, we'll color correct for this at no charge. And enjoy the 
option of prints or slides, or both, from the same roll. 

It's economical, too. We'll process your film, send you mounted slides, negatives and a new roll of film— all for 
the incredibly low price of $4.60 per roll plus postage and handling. Quick, convenient mail order service . . . plus 
substantial savings. 

Try our introductory offer. Of course it costs us more than $2 to send this to you. But we're confident that once 
you've tried the film, you'll become a regular customer. Why not see what this quality film can do for your 
photography. Send in today! 


“there has long been the dream of one film that could produce everything. 
Such a film is here now in the form of 5247: . .” — 


INTRODUCTORY OFFER 


] Rush me two 20-exposure rolls of your leading KODAK MP film— Kodak 52479 (200 ASA). Enclosed is 
$2.00. I'd like to be able to get color prints or slides (or both) from the same roll and experience the 
remarkable versatility of this professional quality film. 


NAME 

ADDRESS. : 

CTY .سس«‎ 
Mail to: Seattle FilmWorks 


500 Third Avenue West, P.O. Box C-34056 
Seattle, WA 98124 


We also offer slides and a free replacement roll with regular Kodacolor VR print films. Yes, slides from Kodacolor VR! 


©1984 Seattle FilmWorks Kodak 5247 and 5294 are registered trademarks of the Eastman Kodak Company. Offer does not include processing. Process ECN-II. Limit of2 rolls per customer. 
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NEW COMPUTER 


CHRONOGRAPHS 


“DATA BANK” 
CALCULATOR 
CHRONO 
from... 

CASIO 


Stores and recalls phone 
numbers, credit card 
numbers, and other data. 
And it’s yours 

for as low ta = 


39% polysulfone model 


You can program 10 sets of numbers with 4 letters per 
set to be recalled at a touch. Store all your important 
numbers. It's your secret black book. You also get 20 
major time zones, 3 daily alarms, stopwatch, calendar, 
8-digit calculator and night light. Black polysulfone 
| Model CD-40 is only $39.95 and Silvertone Model 
j CD-401 is just $49.95. T 


NOW ON SALE 


“SCIENTIFIC — ‘one 
CALCULATOR AS 
from... | 
CASIO 


You get 25 scientific 
functions on your wrist 


And it’s yours 
for as low as... 


All this — € goes on your wrist: Sin, COS, 
tan, san-', cos-', tan-', log, 1n, da XY, x'Y AX, 
x, 1/x, Oat, 0-5, EXP, Ef a ,( ) DEG, RAD, 
GRA and "5. You also get nseni metric conversion 
capabilities along with stopwatch, 12/24 hour time, 
calendar, daily alarm and night light. Black polysulfone 
Model CFX-20 is only $39.95 and silvertone Model 
CFX- FINGE RT 549.95. 


TRACE" 
CALCULATOR 
TIMEPIECE 4 
from... ~é 
CASIO 
۲ actually reads and 
computes problems you 


trace on its face! 
Discounted $30. 


Now only... — 
A990 ۱ = 


89% Silvertone model 


This handsome and superbly- styled ti ens has a | 


transparent crystal that reads finger-strokes you trace 


across its face. Take your finger across twice (=) and | 
the answer appears on the digital display. You get watch | 


hands with a digital 12/24 hour readout, stopwatch, 
daily/hourly alarms, and calendar. Silvertone Model 


AT-550 has been reduced to $89.95 and goldtone | 


Model AT-550 6 to $99.95. 
— ORDER TODAY! — 


Each watch has a 1-year warranty and we give you a 
30-day money-back guarantee. ON THE RUN is Amer- 
۱63 5 largest quality watch dealer — further assurance 
your investment is well-protected. Dealer inquiries 
invited. 


— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


800-437-4385 


| Credit card holders m 
o money order 
$2 00 for U.P S. air delivery. ND residents add 4% tax. 


plus $2.50 for each watch. Add an additional 


107 Roberts St., Dept. PS-8 
P.O. Box 67, Fargo, ND 58107 
-9400 


| On he Run Telephone (701) 232 


Write for a free one-year subscription to our catalog of 
timepieces and hi-tech items for better living. 


| CD 401/CFX 200/AT-550852 © 1984 ON THE RUN 
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use toll-free number above or send check | 


"Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America's most famous mechanic 


Hot-weather hater 


I've concluded that my 1971 Toyota Co- 
rona Deluxe can only be driven in 
Alaska; it doesnt like hot weather. The 
engine stays cool when the car is mov- 
ing, but after five minutes of stop- 
and-go traffic it heats up and begins 
to miss. I’ve replaced the radiator, 
water pump, fan clutch, thermostat, 
and all emissions controls. The cool- 
ant level remains constant, and the 
hoses are OK. The engine has been 
flushed, and timing checks to spec. 


K. A. Frank, Houston, Texas | 


F'irst be sure that the engine is full of 
water. The only way to be sure is to 
bleed the engine in a high-up place by 
loosening either a hose or a plug. A 
second possibility is a leaking head 


gasket or an internal crack. Also look 


for a collapsed hose on the suction side; 
a radiator shop is the place to get this 
checked. A radiator flush proves noth- 
ing; the coolant flow must be checked. 
A lean fuel mixture or fast ignition 
timing could also cause excess heat. 


Hard knocks 


Even after installing new plugs, dis- 


| tributor cap, rotor, and gas filter, and 
| retarding the timing, my 1980 Olds- 
| mobile Cutlass V6 knocks on acceler- 


ation. Even premium gas is not a com- 
plete help. | 
Leon Kadis, Newton, Mass. 


Knock occurs when fuel is unable to 
handle improper compression, spark 
advance, or temperature of the incom- 
ing carburetor air. So be sure that 
the carburetor switches from hot to 
ambient air at about 120 degrees F and 
that the EGR, which reduces flame 
speed, is working. Make certain that 
the automatic timing controls are func- 
tioning properly. The fuel-air mixture 
might also be a little leaner than spec. 
The biggest troublemaker is the auto- 
matic spark advance when it gives too 
much advance at low vacuum on mod- 
erate acceleration. 


| A/C-compressor eater 


| The factory-installed air conditioner 


in my 1980 Mustang has the Ford serv- 


ice people baffled. Every few months | 


the compressor starts leaking lube 


oil around the head; this eventually 
damages the compressor. On the first, 


third, and fourth repairs just the | 


compressor seals were replaced and 


| the system recharged with refriger- 


ant. During the second repair the 
compressor, receiver-dryer, and all fil- 
ters and valves were replaced due to 
damage caused by the faulty com- 
pressor. For the fifth, sixth, and sev- 
enth repairs a new compressor was 
installed. The first repair was made 
at 12,000 miles, the most-recent at 
24,000. A friend told me that each 
time the system is opened the receiver- 


dryer should be replaced, yet this has 


been done only once. 


Charles J. Sienkiewicz 


Miamisburg, Ohio 


Here are a few possibilities: The A/C 
had a refrigerant or oil leak that was 
never found, and the compressor was 
damaged when it operated with a low 
charge; the original repairs to fix the 
lube-oil leak weren't done properly and 
the system continued to leak; or con- 
tamination that could cause compres- 
sor failure entered the system. In any 
case, I recommend that you flush the 
entire system, replace the receiver-dryer 
and any other defective components, 
check the system for leaks, evacuate it 
for 24 hours, and then recharge with 
refrigerant. The receiver-dryer needs to 


| be changed only when the system is 
| open for more than five hours, and it 


should be replaced after any failure 
that could put debris in the system. 


Can't swap systems 


The EEC-III control system in my 
1982 Ford Bronco requires a $1,500 
instrument to check out problems. 
What's the feasibility of switching to 
an EEC-IV system that can be checked 
with a $40 instrument? 

James Jackson, El Cajon, Calif. 


Your dope on equipment costs is cor- 
rect, but the sad story is that you can't 
put the EEC-IV in your Bronco; it's 
not compatible. 


All choked up 


During the summer when tempera- 
tures exceed 90 degrees F, my 1981 
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Can you imagine how many Can you imagine how many 
tough jobs ۱ do around here tough jobs ۱ do around here 
with an ECHO Power Blower? without an ECHO Power Blower? 
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Everyone loves it! The amazing, work-saving 
ECHO Power Blower. It does the tough 
jobs—and a lot of jobs—so quickly and 
easily, it's fun! The ECHO Power Blower 
cleans, sweeps, and rakes. In minutes, 
leaves, grass clippings, litter and debris are - 
removed from lawns, sidewalks, porches, F) , 
patios and garages. Completely portable and ‚the ONE that lasts! 
really lightweight. Try it today! 


There are 9,000 Echo dealers nationwide. Use the yellow pages to find the 
one closest to you. Or, write Echo, Dept. PS, 3150 MacArthur Blvd., 
Northbrook, IL 60062 


MUST LIQUIDATE 


AT BELOW DEALER COST! 
HOME COMPUTER 


PUBLIC NOTICE! 


| MANUFACTURER OF 


UNIQUE BAR-CODE 
SCANNING SYSTEM 
FOR HOME COM- 
PUTERS HAS PRO- 
DUCTION OVERRUN! 


“Say, Smokey—”’ 


Mercury Cougar is hard to start after 
I've driven a short distance. It seems 
to flood because black smoke comes 
from the tailpipe; this doesn't happen 
in cooler weather. The Mercury dealer 
replaced the carburetor-bow! vent and 


OPTICAL SCANNER 


(FACTORY NEW! FIRST QUALITY! 


checked for cracks and leaks. He says 
that the choke is free. 
Theodore P. Schell, Clearwater, Fla. 


C.0.M.B. now author- 
| ized to liquidate over- 
| run of Optical Scan- | 
| ning devices at huge 
| price reduction. Check your canister purge system— 
drain or replace it. Also look at the 
vacuum check valve in the purge sys- 


tem and the canister purge solenoid. 


One 
year 
limited 
warran- 
, ty! 
A Jerky transmission 


When shifting from first to second 
gear, the automatic transmission in 
|| my 1982 Ford Escort GL jerks and 
| | lurches. It’s particularly bad when I 
start off with a bit of speed. lve had 
LII ۹ the vacuum lines and fluid checked, 
۳ amt a and the mechanic tells me that this 
Qu IN = ۱ is characteristic of the Escort. Is there 
anything that can be done? 
Lehmon N. Gentry, Mobile, Ala. 


A revolutionary breakthrough in home 
computer software! 

Instead of spending hours at your keyboard, typing in pro- 
grams ... or paying $50 or more to buy program discs and 
cassettes, you can now enter sophisticated programs into 
your home computer using OSCAR, the new optical scanning 
reader! OSCAR uses the same scanning tecnnology as many 


HERE'S WHAT YOU GET: 


6 Optical scanner and holder. 
Takes up just 3" x 8'5" of desk 
space. 


© B bar-code software programs. 
(Retail value: $64.) 


9 One, 96-page issue of Databar 


The automatic transmission is con- 
trolled by throttle pressure, not vacuum. 
I'd suspect that an accurate throttle- 


supermarket pricing systems. Information is quickly and 
accurately read from bar-codes -- black and white bars print- 
ed on inexpensive paper! 


Inexpensive software for today's most 
popular home computers! 
OSCAR works with ALL Atari and Commodore computers, 


plus the Texas Instruments TI 99/4A and the Radio Shack 
TRS-80 Color Computer. 


To enter a bar-code program into your home computer, you 
first enter a simple code which tells your computer to "listen" 
to OSCAR. Then, place a plastic template (included) over a 
sheet of bar-code. Put OSCAR'S scanning device into the first 
groove on the template, and slide the scanner across the first 
row of bar code. Then, slide it back over the second row, then 
across the third... and so on, until the entire page has been 
scanned. Fast, simple, accurate! 


The assortment of bar code software pro- 
grams continues to grow! 

The Databar Corporation, manufacturer of OSCAR, is one of 
the leading producers of bar-code software. In fact, many 
programs that were originally produced only on discs and 
cassettes are now being printed on paper, in bar-code form! 
They are available at computer stores nationwide! 


The sixteen bar-code programs that are in- 


Magazine (includes EIGHT AD- 
DITIONAL BAR-CODE PRO- 
GRAMNS!). 
also includes many interesting 


articles on how to get the most | 


out of your home computer! 


۵ Plastic scanning template. 
€ Interface plug which connects 


OSCAR to your computer. (Be 


sure to specify your brand of | 


computer when ordering.) 


Retail Value 


$166.50 


OUT THEY GO AT ONLY: 


Price subject to change after 
60 days. Offer void outside 
original 48 states. 


Databar Magazine | 


| valve-linkage setting might fix it. 


Cams vs. oil 
My 1976 Ford Pinto with a 140-cu.-in. 


engine recently burned up a cam- | 


shaft; I had to replace the camshaft 


as well as the lifters and followers at | 


only 56,000 miles. l've heard that a 


problem. 
Robert Knight, S. Windham, Maine 


It seems that the oil used prior to 1982 
didn’t have enough extreme-pressure 


| protection, and camshafts failed. My 


experience with cam failure is that the 
only sure way to fix it calls for remov- 
ing and disassembling the engine and 
thoroughly cleaning all the parts and 
passages. Replace all parts damaged by 
hard cam particles, and be particularly 


| lot of other people have had the same | 


cluded in this system range in interest from ————— — te aed cc PES 
business and legal, to education, writing, “Com و‎ co. / gumo Dept. 53 
health, entertainment and much more! There | 14605 28th Ave. N. / Minneapolis, Minn. 55441 

are programs which will provide enjoyment 
for every member of the family! 


| sure that oil passages are free of metal 
| bits. Prime the engine with oil before | 
| starting by spinning the oil pump with | 
a drill motor. Use SF oil from here on, 
and have an oil-and-filter change at | 
1,000 miles to get the dirt you missed. 
You might be OK just cleaning up 
what you can reach in an in-frame job 
by pulling the pan, pump, etc., but 
| that’s a gamble. 


Please send me the following OSCAR unit(s) at $48 each, plus 
$4 each for shipping and handling. 


I C — Atari OSCAR(s): Item No. 62486-01 
Commodore OSCAR(s): Item Mo. ین‎ 02 
— 9974A OSCAR(s): Itam No. 6248 
—— TRS-80 Color Comp.OSCAR(s): Item ie. 62486-05 


sl ram: dokn for delivery. (Add 2-3 weeksif paid by check. | 
Sorry, no C.O.D. orders. Minn. residents add 6% sales tax.) 


Credit card members can order by 


phone, 24 hours a day, 7 days a week. i C Mik check d and; 

y Check or money order is enclo | 
Toll-Free: 1-800-328-0609 Charge my: O MasterCard® L1 VISA O Am. Ex. ODiners Club 
| If busy signal, or it no answer, call: Acct. No. Exp. 
we Toll-Free: 1-800-328-5727 تسس‎ CLEARLY 
“Mies. In Minnesota, call: 1-800-742-5685 


"Say Smokey—.," 


Name - Got a car problem? Send it to: POPULAR 
| (R) Eg c -— (G— A! —u« Science, 380 Madison Ave., New York, N.Y. 10017. All 
C 0 M B CO its Eddy ی ج سس ےو ج س بح‎ ti letters are read, and those of widest interest are answered ۱ 
E E: m B 2] State ZIP in this column. Due to the large volume of mail, Smokey 
Authorized Li qui dator j Phone cannot reply to letters not selected for publication. 
14605 28th AVENUE NORTH | Sinam 


MINNEAPOLIS., MINNESOTA 55441 
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Microdots 
foil oil 5 


Instead of cattle, today's rustlers go 
after barrels of crude oil from un- 
guarded pumping sites. Once on the 
road, oil rustlers are in the clear—one 
barrel of oil is indistinguishable from 
another. 

Oil rustling has become so serious 
a problem that the petroleum indus- 
try runs a private investigation force 


to complement the work of law-enforce- - 


ment teams. But a new application of 
a 130-year-old technology may solve 
the problem. 

Oil producers can now brand each 
barrel of crude by dropping five tiny 
photographic negatives right into the 
oil. The miniature IDs, called Micro- 
Dots, cost 21 cents a barrel. 

The 's-inch-long plastic rectangles 
identify the oil-lease owner, give the 
date the oil was pumped, and list its 
tank battery number. 

At refineries, shipments of barrels 
from a dubious source can be spot- 
checked for the Micro-Dots. The tiny 
negatives are strained out of the oil, 
wiped off, and read by inspectors using 
pocket microscopes. Because the refin- 
ing process destroys the film, Micro- 
Dots in unexamined barrels don't have 
to be removed. 

Although the developer of the photo 
tags, Micro-Dots, Inc., of Edmond, 
Okla., has patented its system, the 
basic idea is in the public domain. The 
first “microdots” were made in Man- 
chester, England, sometime between 
. 1853 and 1855 by Robert Dancer, a 
pioneer inventor of photographic tech- 
niques and equipment. 

Espionage agents in both World 
Wars routinely used photomicro- 
graphs. The microfiche used for record 
keeping by banks and libraries is to- 
day's version of the Dancer technology. 

More than 50 oil-drilling and pipe- 
line companies have signed up with 
Micro-Dots. Besides preparing the tiny 
negatives, the company also provides 
barrel stickers and on-site warning 
signs. Micro-Dots claims that produc- 
ers who have field-tested the identi- 
fication system report 100-percent 
effectiveness. 

The company is beginning to pro- 
duce Micro-Dots to identify other 
liquids and some bulk solids. For se- 
curity reasons, customers decline to 
be named. But the company is already 
supplying Micro-Dots to dealers in 
used motor oil to keep their products 
from being sold to refiners as crude. 
—David Lampe 
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& Too Theismann 
į Pro Quarterback 
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When Joe Theismann is ایس شون‎ i instead of rays he 
packs an Iglooe 48-quart ice chest. It's built tough on the outside-to 
take almost anything. And has retrigerator quality inside-to handle 
even fish odor. 


Besides. What else would America's *] quarterback GOO: 
use, but America's *] brand of ice chest? BUILT TO SURVIVE THE REAL WORLD. » 
© 1984 Igloo Corporation. 


Cashinon 
our success. 


Booming sales response to our revolutionary 
steel frame homes! 


* Quality designs and 
imaginative floorplans 

e Significantly lower prices 

۰ 60% more energy efficient than 
conventional homes (914” 
insulation walls and roof) 

» Virtually maintenance free 
exterior 

* Sales doubled in 1983 alone! 


Own your own 
profitable Tri-Steel 
distributorship 

* Huge market 

* No inventory required 


* Low capital investment 
* Complete dealer training/support 


Select: territories now available. $3950 refundable investment required. Call 
or write for free color brochure. Or send $85 for home planning kit and video 
tape (specify VHS or Beta). 


a 1400 Crescent « Denton, TX 76201 
Tri-Steel In Texas: (817) 566-1386 
Outside Texas Toll-free: 
J Structures — 52004335555 
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Warning: The Surgeon General Has Determined 1 
That Cigarette Smoking Is Dangerous to Your Health. M^ 
47 mg "tar; 1.1 mg nicotine av. per cigarette, FTC Report 4 
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Whats News 


Computers—in the form of dedicated 


| microprocessors— began appearing in 


cars a few years ago to improve fuel 
mileage and reduce emissions. But it 
soon became obvious to automotive en- 
gineers that microprocessors could do 
a lot of other jobs in cars. Micropro- 
cessors made it easy to build a seat, 
for example, that could “remember” 
your favorite driving position and au- 


| tomatically adjust itself when you en- 


tered the car. It "knew" when you 
entered because you used your own 
combination on the door touch pad 
to unlock the door. Clever, but not 
revolutionary. 

OK, now are you ready for the revo- 
lution? Cars now under development 
in the U.S., Japan, and Europe are 
using computers to perform a wide 


| range of functions: navigate by satel- 


lite, keep track of service needs of your 


car based not on simple time or mile- | 


| age intervals but on the actual type 


of driving you do, adjust ride instan- | 


taneously and continuously with 
changing road conditions, and so on. 

Herb Shuldiner's article in this 
issue gives the details. Art Director 
Dave Houser (pictured on the cover) 


| and photographer Greg Sharko went 
| to Detroit to take the cover photo. 


Amorphous solar 


| Amorphous silicon solar cells [PS, 


April 78], once denounced as impossi- 


ble by the physics establishment, are | 


quickly becoming important. The Jap- 
anese, in particular, are making rapid 
improvements in the technology. One 


| industry figure in this country, Zoltan 


Kiss of Chronar Corp., Princeton, 


N.J., says they will take one-half 


of the photovoltaic market by 1986. 
Other estimates are more conserva- 
tive, but there's no longer any doubt 
that the cells will be important. The 
reason is economic. Át present, con- 
ventional single-crystal silicon solar 
cells are available for about $5 per 
peak watt of generating capacity. 
Thats down sharply from previous 
years but still far from the 50-cent- 


The WHAT'S NEW magazine 


pular 
cience 


| First LCD color TV on market 


Last November our cover showed the world's first liquid- 
| crystal color TV set. Executive Editor Herb Shuldiner saw 
it in an engineering prototype stage in Japan and wrote 
the article. Now the TV is going on sale. It will be avail- 
able this month in Japan, and in the U.S. in October. The 
6.3-by-3.2-by-1.2-inch unit weighs just more than a pound 
and will sell for about $500. We expect to get one soon 
and have a test report in next month's issue. 


to-$1 price needed to make them cost- 
competitive with other forms of elec- 
trical generation. And many experts 
are doubtful that they'll ever reach 
that level. Amorphous cells, on the | 
other hand, can be manufactured by 
simpler techniques and use less raw | 
material. Sanyo in Japan is now sell- 
ing them for about $7.60 per peak 
watt, but the goal of a dollar or less 
seems achievable within the next few 
years. 


| model in your office or home can. 
Micro-Winchesters 


Computers, of course, are getting 
smaller, cheaper, and more powerful 
all the time. So a strong need has de- 
veloped for high-capacity disk drives 
in tiny packages. To meet that need, 
some half-dozen companies have now | 
begun building 3.5-inch Winchester 


AUGUST 1984 | 53 


hard-disk drives, able to store either 
five or 10 megabytes of data. Such 
drives are tiny—only about four by 
five by 1.6 inches. Cost in quantity is 
down to about $400 and still dropping. 
Combine these new drives with the 
flat-screen displays now under devel- | 
opment and the super-power chips al- 

ready available, and we'll soon have | 
computers that weigh only a few 
pounds and slip into your briefcase yet 
do everything the full-size desk-top 


Oré- 


Editor-in-Chief 


SMART CARS 


A new generation of computerized controls is 
taking over our automobiles. Computers not 
only make cars run better, cleaner, and safer 
—they also give the driver an amazing amount 
of information on his car’s metabolism. Com- 
ing in the next few years are other electronic 
wonders such as computerized anti-skid brak- 
ing systems, touch-screen CRT controls for 
computers, and new anti-theft systems that 
eliminate the need for keys. 


By HERBERT SHULDINER 


DETROIT 

T: ere's a feeling of almost giddy excitement here 

nowadays as car sales and profits surge to new records. 

But the excitement isn't only about the business boom. 

For the first time since government safety, fuel-economy, 

and emissions-control regulations brought about an al- 

most monotonous sameness in cars, there's a feeling that 
revolutionary things are happening to the automobile. 

But when Detroit engineers describe these developments, 
they don't talk about new engines, transmissions, and sus- 
pensions. That's because electronics and the computer are 
creating the auto revolution of the 1980s. Now the engi- 
neers talk about CMOS chips, CRTs, bits, bytes, RAMs, 
ROMs, serial ports, LCDs, and ICs. In fact, I had to con- 
stantly remind myself that I was in Motown and not in 
Silicon Valley. 

“General Motors is now the world’s largest manufac- 
turer of control computers,” says Roger B. Smith, the auto 
giant’s chairman. Every GM car since the 1981 models 
has had an on-board computer. In 1981 each computer 
was programmed with fewer than 1,500 instructions, Smith 
says. In GM’s 83 models, computers handled 4,000 to 8,000 
commands. “By 1986 we expect some of our cars will have 
as many as seven computers on board, and they'll provide 
an estimated 38,000 command instructions," Smith says. 

Few cars sold today do not have computerized engine 
controls. The reason? Stringent emissions-control laws are 
difficult to meet without electronically controlled engines. 
*Without computers, we wouldn't sell any cars," says 

Continued 
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SUPER- 


"Dol و‎ The Mazda MX-02 concept car (two photos, left) has a CRT 
۳5 STITT Fe 6 EO xe display for speedometer and turn signals. This information 

| | Ter ES js also projected on the windshield glass by an LCD on in- 
| strument panel. Ford Comtech (opposite page, bottom) has 
push-button controls inside steering wheel for wipers, 
defroster, radio, and seven other devices. It also has a CRT 
on instrument panel that provides trip information. Chrysler 
Stealth (opposite page, top) has a touch-screen NAVSTAR 
navigation system. Design concept by Chrysler (top) pro- 
vides holographic display of speedometer and tachometer, 
along with computerized navigation, audio, and comfort 
controls. GM created test-bed instrument panel (above) that 
may be used in a car in the late '80s. Panel has tachometer 
and power-curve displays surrounding digital speedometer. 
Key pad is for telephone and calculator functions. 
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Oil-service reminder system (top left) 
developed by BMW uses LEDs to tell 
motorists when oil needs to be changed. 
LEDs are activated after computer 
evaluates both distance and your driv- 
ing style. State-of-art Corvette instru- 
ment panel (top right) has brilliant LCD 
displays and digital readouts driven by 
an eight-bit computer. Nissan's NRV-II 
research vehicle (above left) has con- 
trols for radio, trip computer, and 
cruise control in hub of steering wheel. 
Also in steering wheel is a control but- 
ton for voice input by which driver can 
instruct computer to perform 26 func- 
tions. The car also has a voice synthe- 
sizer that can warn when driver is 
drowsy or leaves too little space be- 
tween his car and vehicle ahead. The 
synthesizer can issue navigation in- 
structions, too. Ford’s Concept 100 
(above right) has a satellite navigation 
system with maps displayed on a CRT. 
Other features: keyless entry and igni- 
tion, and a sonar detection system that 
tells you if there are persons or obsta- 
cles in car’s way. Cockpit of Buick 
Questor (right) reveals GM’s most ad- 
vanced instrument panel and clusters. 
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Frederick Z. Herr, general manager of Ford’s Electrical 
and Electronics Division. 

Computers are also used in many luxury and sports cars 
to provide dazzling arrays of electronic displays and trip 
readouts that give some instrument panels the look of 
airliner cockpits. The computers give accurate and detailed 
information about such things as fuel economy, elapsed 
trip time, estimated times of arrival, and a host of diag- 
nostic checks. In some cars, voice synthesizers (to the an- 
noyance of some drivers) inform you if anything needs 
attention. Computers are also starting to be used to con- 
trol suspensions (as in the Mazda 626) and anti-skid brak- 
ing systems. 

These functions, however, are only a small sample of 
what's in store for you by the early 1990s. Auto compa- 
nies here and in Japan and Europe have already built 
concept cars whose computers will: 

e Navigate the car. 

€ Tell you what systems in your car need servicing and 
even predict when components will go bad. 

e Make your car and components such as audio sys- 
tems more theftproof. 

€ Use digital ignition systems to control the combus- 
tion process in the cylinder. 

® Give you touch-screen computer access to such items 
as your owner's manual (stored in the computer's memory), 
your daily work schedule, and a number of the car's per- 
formance characteristics such as mpg and fuel-flow cal- 
culations. (For details, see Jim Dunnes driving report later 
in the article.) 

€ Use radar or other electronic techniques to automati- 
cally activate brakes to prevent collisions. 

€ Create incredible displays for instrument panels. 

But even before these marvels arrive, the computers al- 
ready in today's cars are truly astonishing. The most power- 
ful computer now in use is the one controlling engine op- 
eration. Ford s EEC-IV engine controller, for instance, is 
a 16-bit microprocessor. Most home computers still only 
use eight-bit microprocessors. (A bit is the smallest piece 
of binary information a computer handles.) Says Joe 
Gormley, an executive engineer in Ford's Electrical and 
Electronics Division, “With the computational power of 
our EEC-IV engine controller you have the capability of 
flying a 747.” Dennis Wilke, strategic planning manager 
for Ford’s Electrical and Electronics Division, says the en- 
gine controller is “five times more capable than the Apple 
IIe, not just in terms of any one parameter like memory 
or execution speed, but in the overall integrated result of 
that capability.” 

Smaller microprocessors drive trip computers and pro- 
cess diagnostic data for instrument-panel displays and 
voice-synthesized announcements. GM uses eight-bit chips 
for displays, including the state-of-the-art Corvette liquid- 
crystal-display clusters, which are driven by a Motorola 
6801 microprocessor with a 6,000-word memory. John C. 
Engelman, senior staff engineer of gauges and instrument 
panels at GM’s AC Spark Plug Division in Flint, Mich., 
says the 6801 executes its program at the rate of more 
than 300,000 instructions per second. “It is so fast that 
it’s idle nearly half the time,” Engelman says. 

The Corvette’s instrument panel gives digital readouts 
of range and fuel economy—instant and average. When 
the Corvette’s ignition is turned off, a low-power standby 
CMOS (complementary metal oxide semiconductor) mem- 
ory device stores the information needed for trip distance, 
range, fuel economy, and distance-on-reserve features. 

Another GM car, the Chevrolet Berlinetta, has a digi- 
tal odometer with a nonvolatile memory (one that isnt 
erased when power is turned off) in an integrated circuit. 
The IC is steadily updated by a sensor on the trans- 


mission (4,000 pulses per mile). Says Engelman, “It’s 
impossible for the odometer to be rolled back” because 
any tampering makes the mileage disappear. 

Instrument panels ablaze with liquid-crystal displays 
are the most impressive-looking creations of the automo- 
tive electronics revolution. But the information conveyed 
by these displays can be just as easily and accurately given 
in analog readouts—and not all drivers like digital dis- 
plays. Analog gauges are my personal preference. 

Some German automotive engineers, in fact, snidely refer 
to wildly colorful instrument panels as “Tokyo by night.” 
It’s interesting to note that European automotive compa- 
nies do not use glitzy displays. Instead they have concen- 
trated their electronics research efforts on computerized 
anti-skid braking systems (Mercedes-Benz will offer such 
a system on some 1985 models) and other engineering 
functions. 

The European auto makers also express reservations 
about elaborate instrument-panel displays because of pos- 
sible distractions to drivers. For the same reason there is 
concern in the U.S. that some innovative instrument-panel 
displays might not conform to Federal Motor-Vehicle Safety 
Standard 101, which covers controls and displays. CRTs 
and complicated computer controls are of particular con- 
cern. Hal Paris, a spokesman for the National Highway 
Traffic Safety Administration, told me that some new elec- 
tronic technology in cars would require a change in FMVSS 
101. Paris would not elaborate. 


labs With the computational 
power of the Ford EEC-IV 


engine controller you have 
the capability of flying a 747 13 


There's little question, however, that the computer's use 
in diagnostics and service reminders is potentially of great 
value to car owners. Most of the diagnostic indicators today 
are relatively simple things such as reminders that light 
bulbs need replacement. But more basically useful servic- 
ing indicators, such as the warning to check the air sus- 
pension in the Lincoln Mark VII, can avoid potentially 
catastrophic systems failures. 

One of the most impressive innovations in this area is 
BMW's oil-servicing reminder. What makes it different is 
that it doesn’t just keep tabs on the mileage you travel to 
tell you when the oil needs to be changed. BMW uses a 
microprocessor to evaluate the kind of driving you do, so 
if you drive mostly at highway speeds, accelerate gently, 
and make few cold starts, the computer can enable you to 
stretch your oil-change interval to 9,000 miles. On the 
other hand, under the worst driving conditions the com- 
puter may tell you that you need to change the oil in as 
little as 3,600 miles, according to John Staley of BMW. 

The heart of the BMW feature is a microprocessor that 
evaluates engine rpm and coolant and oil temperatures, 
as well as the number of actual miles you drive, to arrive 
at an optimal time for changing the engine oil. The BMW 
instrument panel has nine LEDs to signal oil-service 
intervals. When the car has been newly serviced, five green 
LEDs light every time you start the car. As you do more 
driving, fewer green LEDs light. No more green LEDs 
indicates that an oil change may be needed, and a yellow 
LED lights. If you ignore the yellow reminder for 1,000 
miles, a red LED will light. Ignore that, and two more 
red LEDs will light sequentially at 1,000-mile intervals 

[Continued on page 110] 
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DRAWING BY ADOLPH BROTMAN 


Flat-panel display 


remembers images 


when its turned off 


A dye-based display panel less than ¥4 inch thick seems ideal for the next generation of 
portable computers. Print-sharp images are frozen in place without the need for continu- 
ous battery-draining refreshment. Panels can also turn photocopiers into printers. 


CATHODE PLATE 


METAL GRID 


DYE INPUT 


High-resolution CopyTele panel at- 
tracts microscopic dye particles to the 
inside surface of an etched-glass panel 
(cathode) to form alphanumeric or 
graphic images. Both the transparent 
front cathode and the glass back panel 
(anode) are treated to create a detailed 
pattern of electrodes. A metal lattice 
grid separates the glass panels in this 
design. The dye particles (exaggerated 
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ANODE PLATE 


50-MICRON 


IP” SURFACTANT SQUARE 


| ONE ETCHED 
ار‎ CATHODE LINE 


ONE ETCHED 
ANODE LINE 


DYE PARTICLE (100 TIMES SMALLER THAN GRID OPENING) 


in size here) are suspended in a vis- 
cous solution sandwiched between the 
panels. A complete 8'2-by-11-inch panel 
would have 2,200 horizontal rows and 
1,700 vertical columns. To attract par- 
ticles to the cathode, signals are applied 
to the appropriate vertical columns, 
then one horizontal row is excited with 
a voltage. CopyTele has made some 
technical changes in this design. 


By STEPHEN KINDEL, 
ICIA WELSH, 
and JOHN FREE 


ou’ve found a seat on the com- 
1 muter train. Time to key a few 

memos into your new personal 
computer and rework that electronic 
spread sheet you're developing. Out 
comes the lap-sized computer from 
your attaché case. Up goes its fold- 
back flat-panel display screen. 

Surprise. There on the screen, be- 
fore you've touched a single switch, is 
the budget graph you ran two days 
ago. The screen, not the computer, has 
"remembered" the image. 

A revolutionary flat-panel display 
with this memory capability is under 
development at a small firm in Hunt- 
ington Station, N.Y. CopyTele, Inc., 
recently showed an early working 
model of a flat-panel display with re- 
markable image-retention, low-power, 
and high-resolution features. 

CopyTele's ¥s-inch-thick panel, a 
replacement for bulky, power-hungry 
cathode-ray tubes (CRTs), works by 
maneuvering tiny dye particles sus- 
pended in a solvent (see diagram). 
The dye technology provides a unique 
feature: Once an image is formed, 
shutting off power to a panel—even 
unplugging it—won't erase the dis- 
play. That's because gravity can't make 
the particles settle. Images are erased, 
as they're written, with voltage pulses 
to a grid of wires. 

This “memory” feature means that 
dye images don't have to be constantly 
refreshed—redrawn at split-second 
intervals—as with CRTs and other 
displays. As a result, power demand 
is minimal. CopyTele estimates that 
its full-size 8v5-by-11-inch panel, not 
completed at this writing, will con- 
sume only one watt. 


The panel will also produce highly 
detailed images. Claimed resolution 
will be so good—40,000 dots per 
square inch—that alphanumerics and 
graphics will appear to be printed on 
its surface. To exploit this superior 
resolution, one dye-panel system 
under development will turn ordinary 
photocopiers into high-quality printers. 

Also, one CopyTele official has spec- 
ulated about panel enhancements that 
would make the display suitable for 
color television. 


Better mousetrap? 


Different types of flat panels, of 
course, are already in service: 

e Liquid-crystal displays are promi- 
nent in portable computers. 

e Plasma displays, with gaseous el- 
ements that glow like tiny neon lights, 
appear in some desk-top terminals. 

è Solid-state electroluminescent 
technology is used for at least one 
take-along computer display. 

But CopyTele wanted to avoid some 
limitations these panels have: only 
moderate resolution, a need for con- 
stant image refreshment, and high 
voltage and current requirements. So 
early last year the firm began electro- 
phoresis experiments—controlling 
suspended particles with electric 
fields. Several other firms, including 
Xerox, are also perfecting electropho- 
retic technology. 

"It's sort of an art," said Frank 
DiSanto, CopyTele president, describ- 
ing a test-tube stage and other steps 
needed to develop a working particle 
suspension. *You need exactly the 
right balance in the specific gravity 
of the particles and the specific grav- 
ity of the fluid," he added. Research- 
ers in CopyTele's second-floor lab 
scrutinized rows of test tubes with a 
"tremendous number" of particle-sol- 
vent combinations, DiSanto said. 
Particles sinking or floating to the 
surface spelled failure. 

Finally, an extraordinarily small 
dye particle less than one micron 
(0.00004 inch) in diameter was se- 
lected, along with a complex chemi- 
cal solvent. "It's a true suspension," 
DiSanto explained. *You can leave 
those pigment particles in that solvent 
indefinitely, and the particles will 
never sink.” 

But a common technical problem 
with electrophoretic suspensions lay 
ahead. "The major problem is a ten- 
dency of the particles to attach to each 
other and form globs," said DiSanto, 
who co-invented the panel with Copy- 
Tele chairman Denis Krusos. Particle 
globs, besides ruining the uniformity 
of screen patterns, can't pass through 
a fine metal grid separating the front 
and back of the panel. 


Two-by-two-inc flat-panel test cell 
built by CopyTele has 200-line-per-inch 
horizontal and vertical resolution, but 


The solution: Develop an ultra-thin 
coating (surfactant) for the particles 
that keeps them separated. To test dif- 
ferent surfactants, researchers used a 
two-by-two-inch panel. When all of the 
panel's picture elements are switched 
on at once, clumping or other prob- 
lems become obvious: If the panel sur- 
face isn't entirely yellow (one dye color 
used), some of the picture elements are 
defective because of particle globs or 
other problems. Also, something is 
wrong if the screen isn't totally black 
after it's erased. CopyTele tested and 
adjusted its proprietary solvent until 
it worked properly. 

To develop the panel hardware and 
associated electronics, CopyTele en- 
listed the help of major hardware 
firms such as Texas Instruments, 
Rockwell International, Mitsubishi, 
and others. The metal-coated, etched- 
glass panels and the metal grid sepa- 
rating them (see diagram) are formed 
with standard photoetching tech- 
niques used to create still-narrower 
patterns for integrated circuits. “We 
etch at about 50 microns [0.002 inch], 
an available technology in the elec- 
tronics industry" said Krusos. That 
dimension allows 3.7 million picture 
elements on a full-size panel, enough 
for print-quality reproduction. 


Copier-printers 


One of CopyTele's initial plans for 
the panel is an electronic system that 
can transmit documents or data over 
telephone lines between modified pho- 
tocopy machines. *We wanted to build 
a system that would allow a copier to 
also function as a high-resolution 
printer," said DiSanto. 


is wired in a 12-by-12 matrix to spell 
out “CT 100." Larger panels will be 
used in CT-100 with electronic phone. 


CopyTele's idea is to substitute its 
panel for the lid on ordinary copying 
machines. Instead of scanning a piece 
of paper, the copier would reproduce 
the high-resolution display. 

This marriage of copier and display 
technologies would enable you, for 
example, to send detailed graphics and 
text information from one office to 
many branch offices, using one low- 
cost printer-copier machine at each 
site. CopyTele's system, dubbed the 
CT-100, could accept signals from 
ordinary keyboard terminals, word 
processors, personal computers, or 
communicating typewriters, display- 
ing super-sharp characters for rapid 
duplication by a copier. 

Major firms that contributed mil- 
lions of dollars in development funds 
received only the right to manufac- 
ture panel components if the display 
is commercially successful. Xerox has 
signed a letter of intent to buy 5,000 
CT-100 systems if they meet specified 
criteria. DiSanto expects CopyTele's 
high-quality printing system to add 
several thousand dollars to the price 
of a copier. But the cost of a panel 
alone, as a CRT replacement, could 
drop rapidly as the technology for 
making the associated microcircuits 
improves, he believes. 

And how about using CopyTele's 
flat-panel technology for a TV re- 
ceiver? DiSanto smiled. “You know,” 
he said, ^we're providing much greater 
resolution than television needs right 
now. If we could use alternating bands 
of dye in different colors needed for 
television, we could have something 
very quickly—probably sooner than 
anyone would think possible.” 
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wind machine 


A German inventor has mounted a prototype wind generator on the deck of a ship and 
operates it at sea where winds are stronger than on land. An unusual rotor, tilted at a 
45-degree angle, makes deck mounting possible. Such a wind generator can be built for 20 
to 30 percent of the cost of a land-based machine of equal output, the inventor claims. 


T By DAVID SCOTT 


SYLT, WEST GERMANY 

Ecce 7 صپ۰‎ E n amazement I stared at the chunky freighter lying a 
Bm S o —  |1 | z | few hundred yards off the quay in the town of List, 
: 9 po DO اه‎ near the northern tip of this pencil-thin island about 
six miles from the German mainland. On the deck of the 
ship was a massive blue windmill turning slowly in the 
North Sea breeze. As one of its two blades swept parallel 
to the ship’s deck, the other was dead upright, like a 
slender, rigid sail against the steel-gray sky. 

Waving at me from the ship’s bow was Dr. Gunter 
Wagner, a jolly elflike German who designed and built 
this strange rig. His goal: to prove that you don't need a 
costly platform or tower planted on the sea bottom to tap 
offshore wind. 

“I can do it at a fraction of the cost," Wagner had told 
me before I came to Sylt for this demonstration. “My rotor 
makes that possible" Wagner's windmill is neither a 
horizontal- nor a vertical-axis machine, but something in 
between. The axis is tilted up at a 45-degree angle, with 
the two blades set 90 degrees apart. In rotation they form 
a deep cone rather than a disc. 

What are the advantages? “You don't need a tower," 
Wagner explained, “so all heavy equipment like the gear- 
box and generator can be low down. That's a big saving 
on construction and erection costs for a start. 

“Naturally there isn't the same wind strength near the 
surface as you get with a high mast. There's also less en- 
ergy absorption with this design because the swept area 
of the conical rotor facing the wind is smaller. But you 
compensate for both of these power drops by making the 
blades longer. To get the same power as a horizontal-axis 
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Continued 
Ninety-eight-ft. *Wagnerrotor" proto- | 
type (left) has rotor tilted up at 45 de- | e 
grees and the blades 90 degrees apart, 
a configuration that eliminates the need e 


for a tower. Cheap, heavy blades are 
made of marine ply with steel central 
spars and are braced by connecting ca- 
bles for further strength. Rotor weight 
is uncritical with shipboard windmill, 
where hub (an old marine winch) and 
all heavy machinery are at deck level 
(above). Designer Wagner is behind the 
machine. Land-based 30-kW Wagner 
rotor (right) on the Maderthoner farm 
near Hamburg has four blades that 
point to the sky. Electricity it generates 
can be used on the farm or fed into the 
utility's grid. Production mills like it 
are built in the Maderthoner work- 
shops and sell for $10,000. 
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turbine, you just increase blade length by 70 percent.” 

Weight isn’t important when the rotor hub is low, so the 
blades can be stretched and made heavier without the 
stresses and other snags that would arise with a lofty 
structure. “It’s a cheap and easy way of making up the 
losses,” Wagner told me. “Sophisticated aero-type blade 
construction is unnecessary. That cuts costs further. And 
with the right-angle layout, the two blades can be mutu- 
ally braced by an interconnecting cable forming the hy- 
potenuse of a triangle.” 

Such a “towerless” design with a low center of gravity 
makes the floating windmill a logical next step. Put the 
rotor on a ship, and it’s driven by sea winds, which may 
average up to eight times the strength of inland winds. 
An anchored ship drifts downwind, so the fixed rotor on 
deck is self-yawing. No complex steering and slewing equip- 
ment is necessary: That’s another big saving. 

Wagner's concept has more pluses. His windmills would 
be at sea—out of sight and earshot. As marine rigs they 
could be shifted to the best site by trial and error and 
easily moved back to a waterfront base for maintenance 
and repairs. It all adds up to a pretty neat package. 

Wagner thought up the entire floating system after mov- 
ing from Berlin to this windswept north German island 
10 years ago. In Berlin he was a computer-hardware 
designer; his PhD is in electrical engineering. He'd had 
no previous experience with either wind energy or ships. 


Floating prototype 


After the demonstration at sea, Wagner docked the boat 
and | climbed aboard, stepping gingerly along the drizzle- 
dampened deck, which was dominated—even overwhelmed 
—by the strange blue rotor. The Tanya is a 150-ton Dutch 


Seven-MW wind machine proposed by Wagner stands on a 
3,000-ton freighter. Because of low center of gravity, tur- 
bine can be larger than any proposed land machine. The 
short blade is 197 ft. long; the long one, 394 ft. 
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sailer that was built in 1911 and later converted to diesel 
power. Wagner bought the ship cheap and has spent the 
past three years converting her into an experimental 250- 
kW wind generator that bristles with ingenious ideas. 

The ebullient inventor, dressed in a duffel coat and fur 
hat, swept an arm toward the blades. "They're different 
lengths," he began. "One is 15 meters [49 feet] long, and 
the other only 10 meters [33 feet]. That simplifies storm 
protection, for in severe gales the short blade is held up- 
right while the long one is parked safely just over the 
deck. 

“This is actually a compromise between a standard two- 
blade design and a single-blade rotor, which has some ki- 
netic advantages, Wagner continued. He explained the 
theory: "When wind hits one blade of a big multi-blade 
rotor, it may be slowed to a third of its impact speed as 
the energy is absorbed. The next blade reaching that spot 
strikes a pocket of near-dead air and is retarded by drag 
instead of being driven. 

"That loss is avoided with a single blade, which can be 
made broader for greater energy transfer and more rigid 
for reduced stresses. Because of the reduced drag, the rotor 
turns faster. That means a smaller gearbox designed for 
high speeds rather than high torque can be used to step 
up the rpm to the electric generator. Only a simple coun- 
terweight is needed to balance the single blade." 

Wagner opted for a half-blade instead of a counterweight, 
figuring that it would grab a bit of extra wind energy 
without seriously affecting flow to the main blade. Both 
of the ship's blades are thick airfoil sections made like 
aircraft wings but of marine plywood. 

The long (49-foot) blade weighs one ton and is supported 
by a central spar, a steel tube. It's counterbalanced by the 
two-ton short blade, which is on a heavier I-beam spar. 
“We adjusted the weights for a rough final balance,” said 
Wagner, "and there are no vibration problems." He pointed 
out the small strain gauges he has fitted to the root of 
each wing to check stresses during rotation. 

Just forward of the ship's stern bridge the rotor's hub is 
welded to a 45-degree-angle base. Such a hefty rotor needs 
a massive hub for support, and here Wagner has come up 
with another low-cost dodge. He adapted an old double- 
ended marine winch used to handle heavy tackle on fish- 
ing boats. "No need to reinvent the wheel," he joked. 

The winch has huge (11.8-inch-diameter) mainshaft bear- 
ings and includes a gearbox that steps up the 50-rpm rotor 
speed to 1,400 rpm for driving the 250-kW generator fixed 
alongside. The lower drum of the winch extends belowdecks, 
and its original brake band is used to park the rotor dur- 
ing big blows at sea and when the ship is docked. Pretty 
clever stuff, I thought. 

Because this is only a test rig, Wagner is using a DC 
rather than an AC generator. Normally there'd be an asyn- 
chronous alternator, with the three-phase power connected 
to the national grid by a cable lying along the sea bottom. 
Here the electrical output is just absorbed by a bank of 
resistors. 

Wagner led me down a steep iron ladder into what had 
been the ship's cargo hold. Overhead, a single bare light 
bulb swayed to the rhythm of the bobbing boat. Looking 
up I could see angled steel struts that carry thrust forces 
from the rotor down to the hull, which is braced inside 
with thick plates to spread the load. 

In the dim chamber the smell of hydrocarbon mingled 
with sea odors. I soon saw why. Wagner pointed to a small 
car engine. "My tilt-rotor is not self-starting, so the car 
engine is used to start the blades turning," he explained. 
"Its initially wound up to around 10 rpm by a chain driv- 
ing the gearbox; then the wind takes over" Nearby was a 
200-hp truck diesel, which furnishes the ship's propulsion, 


giving her an eight-knot cruise speed. The forward cargo 
hold is a cavernous, well-equipped workshop where the 
blades and other gear were made. 

His own banker 

Wagner has a permanent two-man crew for the ship: 
his 21-year-old son Roland and a local seaman. The proj- 
ect is a bootstrap operation, and he financed it entirely 
out of his own pocket. To date he’s put up the equivalent 
of about $190,000. He runs a successful business as a con- 
sultant on wind energy (see sidebar), so he’s had the in- 
come to pay the bills. 

Though a cheerful optimist by nature, Wagner is miffed 
that the German Ministry of Science and Technology has 
until very recently rejected his applications for financial 
help—while making sizable cash allocations to big high- 
tech companies in this field. For example, MBB in Munich, 
Germany's leading aerospace company, got some $14 mil- 
lion for preparing documentation on its proposed giant 
five-megawatt single-blade windmill and the construction 
of a third-scale 370- kW demonstration plant [PS, Jan. 81]. 
Any prospect of building the big MBB wind turbine has 
faded because it’s far too costly, Wagner told me. The scaled- 
down unit now running in Bremerhaven may have 50 per- 
cent more power than his floating rig, but the total effective 
cost was more than 70 times as much. On a cost-to-power 
ratio he calculates that his offshore windmill concept can 
be produced at a mere 20 or 30 percent of that of any 
other big design. dio 

Recently, however, the Bonn government had a small 
change of heart. It allocated $95,000 for a 50-hour measure- 
ment-and-evaluation program for the Wagner machine. 
Wagner won't get any of the money for his own research 
and development, but he regards this as an important rec- 
ognition of his project that could lead to bigger things. 

For big-time operation Wagner sees a 3,000-ton, 295-foot 
oceangoing freighter carrying a deck-mounted rotor with 
394- and 197-foot blades. It would generate seven mega- 
watts, far more than any land-based machine even contem- 
plated. The ship might be anchored about Ye mile offshore, 
and with automated management the system could run 
with just a one-man crew. 

What about the stability of such a craft in strong win- 
ter winds, and the gyroscopic effect of the huge rotor? I 
asked Wagner. *No problem," he replied. "The natural roll 
period of the ship is about five seconds, while the rotor 
moves much faster, making one revolution in only 1.5 
seconds. That frequency differential is wide enough to pre- 
vent any increase in roll angle, so there's no risk of a 
blade dipping in the sea. In severe storms the rotor would 
be parked, as with any windmill. The ship would lie in 
relatively shallow water on the continental shelf where 


waves are not large. And remember that she's anchored, | 


so she'd always head into the wind-driven waves. They 
would therefore cause only pitch— which doesn't matter 
to the rotor— not roll." 

Then I wondered: Would the ship's response to shifts in 
wind direction be fast enough to keep the turbine cor- 
rectly aligned without any slewing mechanism? *It might 
take five minutes for her to drift around through a wide 
arc," Wagner replied, "but all large rotors move very slowly. 
The big MBB machine was designed to make one turn in 
12 minutes." 

A fleet of these ships could be assembled as a float- 
ing wind farm serving coastal communities. Shipboard 
wind generators could be a real breakthrough in large- 
scale wind energy and prove more practical than the 
designs of the giant corporations. Although it wasnt little 
David who tilted at windmills, he was more than a match 
for Goliath. 


Variations on a theme by Wagner 
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Wagner earns his living by designing practical windmills for everyday 
use. On the Hans Maderthoner farm, about 25 miles from Hamburg, 
W. Germany, | saw one of his 30-kW machines. It has four 18-foot 
blades dished at a 150-degree cone (photo, previous page). Its slew- | 
ing hub, steered into the wind by a tail fin, is on a 13-foot-high 
base. Maderthoner's son Rolf builds the windmills and sells them for | 
$10,000—one-quarter the price of 20-kW machines now on the Ger- 

man market. | 

Why so cheap? The base is made of six-inch steel pipe, and the 
rotor hub is one-half of an eight-ton-truck axle bought from a junkyard. 
Rolf Maderthoner cuts them in half and replaces critical worn parts. 
He's then got the entire hub assembly with bearings, brake drum and 
shoes, and step-up gearing. 

Blade construction is another cost cutter. The four blades are mutu- 
ally braced by cables linked to a central strut. Blade-tip angles vary 
with rotor speed because of cables attached off center and one-third 
of the way in from the slightly flexible outer ends. That gives them 
literally a clever twist and alters blade pitch without complex controls. 

Here's how the payoff works: The German utility buys current fed 
into the grid for the equivalent of three cents per kWh. If Maderthoner's | 
windmill plugs in 30 kW for a reasonable 2,000 hours a year, those 
60,000 kWh will earn him $1,800—an 18 percent annual return on 
a $10,000 investment. At that rate the machine will pay for itself in 
5.5 years. Alternatively, Maderthoner can sell one-half his windmill 
time and use the other half, saving 7.4 cents per kWh. That puts him | 
even further ahead. 

The innovative Wagner also suggests using his rotor for actual ship 
propulsion: either as a sail or to generate electricity for an on-board 
motor. Here the rotor would have two equal-length blades set at a 
150-degree included angle. The rotor would be mounted on a low 
tower with the hub on a slewing ring. For sailing, the wind-driven 
blades would pinwheel to create a large, effective sail area, just as 
the whirling blades of an autogiro act as a rotary wing. The hub is 
then turned to a tacking angle, which is altered according to wind 
direction (top drawing). For electric drive the turbine is headed di- 
rectly into the wind (drawing above), and a marine propeller would 
thrust the ship forward. 

For sheer simplicity, Wagner's idea for an irrigation pump is hard to 
beat. A small coned rotor is supported by a simple bearing at ground 
level at the edge of a creek or pond. Its downward-angle hub shaft 
carries an Archimedes' screw that's submerged in the water. As the 
screw turns it lifts water onto the adjoining field. No gearbox or me- 
chanical linkage of any kind is needed, and there's no slewing hub; 
the blades are oriented to prevailing winds.—D. S. 
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coup 


By JIM DUNNE 


line of compact coupes this fall, to be called the Som- 

erset Regal, Calais, and Grand Am. The cars are 
additions to the existing lines, not replacements, and are 
designed to compete in a class between General Motors’ J 
and A models: Skyhawk and Century at Buick, Firenza 
and Ciera at Olds, and Sunbird and 6000 at Pontiac. The 
new cars were slated to replace the popular Regal, Cut- 
lass Supreme, and Grand Prix personal coupes when they 
were conceived three years ago. At $8,000 to $12,000, 
they will sell below the traditional rear-drive coupes. 


B uick, Oldsmobile, and Pontiac will bring out a new 


ENSE e 


New front-drive personal coupes from Gen- 
eral Motors are smaller and lighter than the 
older models. Our Detroit automotive edi- 
tor finds them nimble and responsive. 


The new cars are smaller, lighter, and more fuel effi- 
cient than the older models. They use a variation of the 
J-car suspension and have a power train similar to that of 
GM's existing compacts. The most notable features: 

e Base engine is a 2.5-liter (151-cu.-in.) four, with a 
three-liter (183-cu.-in.) V6 optional. These are updated ver- 
sions of proven GM power plants. 

€ Fuel economy for the four with automatic transmission 
is rated at 27 mpg city, a significant jump from the 21-mpg 
EPA city rating for the 1984 Cutlass Supreme with V6 
and automatic. 

e The 177.5-inch bumper-to-bumper length is a major 
shrinkage from the 200-inch length of the Regal/Cutlass/ 


Continued 


Styling details set this trio of personal 
coupes apart: Buick Somerset Regal 
(photos on facing page), Oldsmobile 
Calais (above), and Pontiac Grand Am 
(left). Standard engine is a 2.5-liter four 
cylinder with fuel injection. With a five- 
speed manual transmission, it's rated 
at 42 mpg (highway) by the EPA. Zero- 
to-60-mph acceleration is claimed to be 
12 seconds. An optional three-liter V6 
is rated at 33 mpg (highway) with a 
three-speed automatic. Claimed zero- 
to-60: 11.5 seconds. 
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Engines and suspensions 


THREE-LITER 


2.9-LITER 


ENGINE 


MACPHERSON-STRUT 
FRONT SUSPENSION 


"SEMI-INDEPENDENT" 
REAR SUSPENSION 


DIMENSIONS AND SPECIFICATIONS 


Length Ones os crar ae es 177.5 
ict LR E pen e Da ER arsine ere 66.9 
Height (in.) ......... MU PUN TANE STET eR RRO ADM EN OE AS 
Wheelbase (In. فا تیه نت‎ ES ENWAUR .103.4 
Track, F/R (in.) .. rA ICA enor BE 5/55. 2 
Fuel-tank capacity (gal. js zie tU PN nihit 13.6 
Curb weight (Ibs.) ... MINI e eats ۹ 512.0 


Trunk ery (cu. ft ). a uu ee METI 13.3 


POPULAR SCIENCE 


FUEL-INJECTION ENGINE 


FUEL-INJECTION 
FOUR-CYLINDER 


Grand Prix. Wheelbase is down to 103.4 inches; on the 
older models it’s 108 inches. 

e Curb weight is just over 2,500 pounds, or almost 700 
pounds less than the older models. 

Performance, I found, is sprightly, but these are not 
sports cars. In zero-to-60-mph runs the four-cylinder en- 
gine with five-speed manual transmission is rated at 12 
seconds; the V6 automatic is a hair faster. That puts the 
cars in a class with the average sporty imports but be- 
hind all-out sports cars in acceleration. 

I took a pilot-line Calais for a test drive recently and 
found, behind the wheel, an uncanny resemblance to the 
Cutlass Supreme coupe. The view from the driver’s seat, 
over the familiar shape of the hood, is like sitting in a 
vintage Cutlass. Overall, the car seems as quiet as the 
bigger model, rides nearly as smoothly, and responds with 
the same kind of power. Except for the added room for 
front-seat passengers, the switch to front-wheel drive is 
completely disguised. 

The instrument panel is all new, Gauges are set in front 
of the driver, clearly visible through the top half of the 
steering-wheel rim. Switches for headlights, wiper controls, 
and rear defroster are imbedded in a hood that extends 
out on both sides of the instrument cluster, all within fin- 
gertip reach of the driver. Long-time GM car buyers will 
particularly notice the newness of the controls: Switches, 
turn-signal stalk, and gauge groupings are unlike any the 
company has offered before. 

Seats are laid out for five passengers, with two in front. 
Rear-seat room is surprisingly ample, but two passengers 
are about right for comfort. Three makes the seat too 
crowded, I found. 

Calais and the other N-cars have a bonus for rear-seat 
passengers. The front passenger seat slides forward when 
the seat back is pushed forward, creating an extra-wide 
entry to the rear seat. Push the seat rearward, and it 
slides back to its original position. Offered in imports for 
years, this feature is a definite comfort advantage for cars 
of this size. 

Improvements in the valve train of the Pontiac-built four- 
cylinder engine make a difference. Valves now have roller 
bearings on top to reduce camshaft friction and wear. They 
also seem to cut down on noise and some vibration. (The 
roller bearings are similar to those used in Olds diesels.) 
But you'll still hear and feel some vibration from this “Son 
of Iron Duke" at midrange engine speeds. 

The optional Buick-built V6 is a better selection for both 
power and smoothness, though it's rated five mpg less in 
city driving than the four. This year the V6 has multi- 
port fuel injection for added power, a setup introduced last 
year on Buick's 231-cu.-in. V6. 

Under-hood styling is relatively new in Detroit. It's an 
attempt to make the engine compartment look as attrac- 
tive as possible. GM is doing as much as anyone in this 
area: Colors are limited to silver, black, or gray for the 
most part, wires are kept in orderly alignment, and sys- 
tems that need frequent checking or refilling are clearly . 
marked so that owners can handle light maintenance 
easily. You do see the typical small-car shoehorning in 
these cars—the engine is crammed in with the trans- 
mission, final drive, half shafts, and power-assist machin- 
ery. It can't be helped with front drive. But the tight 
arrangement means the owner will need more expert help 
when it comes to repair or replacement. That usually 
means higher repair bills. 

On balance, Somerset Regal, Calais, and Grand Am look 
like a good bet to meet the import competition in the 
compact-sporty-coupe field. And with their smaller size, 
better economy, and reasonable prices, they should attract 
younger buyers, too. 
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sts are 


cking acid rain 


ost experts agree that man-made pollu- 
tants interact in the atmosphere and fall to 
earth | as destructive acids. But there have 
. been disputes over the source of acid rain in 
“the northeastern U.S. and Canada. Now 
15 ` there's s a project using advanced scientific 
E to track the path of pollution. 


How scient 


Ei ae it 
? By ROBERT ( GANNON 
k E E DAYTON, OHIO 


t's just before noon, and Ray Dick- 
son is staring intently at the open 
-end of a two-inch pipe as though 
he sees something. The gas—$15,000 
worth of it this time—is flowing out 
smoothly, he says, wafting into the 
chilly Ohio air. I see nothing. l've just 
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Power plants, especially those burning high-sulfur coal, are believed to be main source of acid-rain pollutants. 


traveled 1,000 miles to witness the 
release, and the event is invisible, odor- 
less, and silent. 

The gas ts pouring from what looks 
like a homemade still on an automo- 
bile trailer parked in a remote sec- 
tion of Dayton’s municipal airport. 
Dickson is director of the National 
Oceanic and Atmospheric Administra- 
tion Air Resources Laboratory's Field 
Research Division. And the experi- 
ment, at first glance, seems incredible. 
He is releasing a tracer gas that will 
be detected, everyone hopes, hundreds 
of miles away. 

The object is to clarify one of the 
mistier areas of the acid-rain contro- 
versy: the pollutant’s path. Says 
NOAA's Gilbert Ferber, field director 
for the project: “We want to see just 
how well we can predict where an in- 
dividual blob of pollution will be car- 
ried and how it will be diluted in the 
atmosphere.” The release is in Day- 
ton because it's likely that most of 
North America's acid rain is born in 
Indiana, Ohio, and Illinois—and Day- 
ton 18 conveniently in the mainstream. 


BARRIE ROLLESTON CANNON (PHOTOTAKE) 
TOP PHOTO BY RICHARD T. NOWITZ (PHOTOTAKE) 


Fluorine-carbon tracer gas is boiled 
into the atmosphere by vaporizing 
liquid over a propane burner. NOAA 
official Ray Dickson and son Mike re- 
leased the gas in Dayton, Ohio, initiat- 
ing attempts to detect it elsewhere. 


This is the third release of a $2 mil- 
lion, joint U.S.-Canada program called 
Captex (Cross Appalachian Tracer 
Experiment), funded by a variety of 
government and private organizations. 
And Captex, the first broad-scale field 
test of its kind, is a sign that the US. 
government finally is beginning to get 
serious about acid rain. 

Activity triggered by Dickson's gas 
release is impressive: weather balloons 
launched from 20 sites; seven aircraft 
from Brookhaven National Labora- 
tories, Battelle Laboratories, and Can- 


ada fanning out to try to capture the | 


tracer gas aloft; 80 sampling sites on 


the ground, from Ohio and Ontario to | 


the Atlantic, sniffing. 

The tracer, imported from England, 
is an ultra-pure compound of fluorine 
and carbon called perfluoro-monometh- 
yl-cyclohexane (C;F,,4). Dickson calls 
it PMCH; it's a curious substance with 
little commercial use. It costs about 
$41 a pound in liquid state, and about 
440 pounds of it is sent aloft during 
each three-hour release. 

The substance is ideal for this ex- 
periment because it's chemically inert 
and not considered a pollutant, and 
it’s so rare that any found over the 


next few days is certain to be from | 


Dickson's cart. 
Dickson hoists up a can of liquid 


PMCH and carefully—oh so carefully | 


—pours it into a funnel. It looks like 


water. "T here's a propane burner down | 


there that heats an oven to 257 degrees 
C [494 F]," he says. "It vaporizes the 
liquid." He checks a flow meter and 


ments complete, he sits down on the 
step of the equipment van. *Now they'll 
start looking for the gas over an area 
/00 miles long, 500 miles wide, and 
10,000 feet deep. Some hunt, huh?" 

Meanwhile, inside the 40-foot van, 
Dickson's son Mike, a university stu- 
dent along just for the experience, is 
whooshing helium into a one-cubic- 
meter (35.3-cu.-ft.) tetroon, a pyramid- 
shaped balloon. He hauls it outside, 
checks his watch, and releases it. It 
scuds off toward the northeast, bob- 
bing furiously in the 23-mph wind. 

"[ts made of two-mil Mylar [poly- 
ester filim], says Mike, "and it's rigid, 
can't expand, and is super-pressured, 
so it stays at a constant volume; it will 
rise only so high—to a specific atmo- 
spheric density level—and no farther.” 
Over the next three hours six tetroons 
will be released, ballasted to float at 
varying heights. 

Dangling from the bottom ts a tran- 
sponder that picks up radio signals 
from Loran-C (long-range navigation) 
transmitters to determine its location, 
then rebroadcasts the signals, along 
with its own pressure and temperature 


How to reduce acid rain 


A significant report released by the National- 


Academy of Sciences last year came to un- 


| ambiguous conclusions: Acid rain is man- . 


made; controlling pollution will control the 
acid; and the effort should begin immediately. 
The report also concluded that the problem 


| is linear: that if emissions were reduced by 


one-half, acid rain would be cut by one-half. 
But by what means? Electrostatic precipi- 
tators in factory chimneys don't work. They 


| remove ash, making the surrounding town 


cleaner, but ash is alkaline, and its removal 
only intensifies the acids. 

The alternative choices, aside from conser- 
vation and better plant maintenance (which 
help, but not enough), boil down to only a 
few. Among them: 

e Washing coal before it is burned. This 
removes 10 to 40 percent of the soluble 
sulfates. When coal is finely ground and mixed 
with water, the coal floats and much of the 
suifur compound sinks. (A relatively recent 
finding is that the coal can then be burned 
as a slurry, saving drying costs.) One prob- 
lem here: What do you do with all the sulfur- 
laden sludge produced? 

e Using low-sulfur coal. This could help 
greatly. But low-sulfur coal is mined largely 


. in the west, far from the center of industry. 


Transportation costs would boost prices, and 
Appalachian miners would lose jobs. 

e Desulfurizing flue gas. Here is a process 
in which a slurry of lime is spewed into an 
exhaust chamber. The lime "scrubs" up to 
90 percent of the sulfur dioxide from the 
smoke, changing it into either calcium sul- 
fate (gypsum) or calcium sulfite. Gypsum is 
a good landfill or building-material aggregate. 
But calcium sulfite, a gooey substance that 
is likely to harm ground water, creates a dis- 
posal problem. And the process is expensive, 


eae | some $300 million per retrofit. 
closes a valve a hair. Finally, adjust- | 1 


e Using fluidized-bed combustion. This is 
a similar process in which a mixture of pul- 
verized coal and limestone burns while air is 
blown through it. (The bed of dust looks like 
a boiling cauldron of fluid.) Temperatures can 
be kept relatively low (800 to 900 degrees C 


readings, to tracking aircraft. The 
planes then radio the data to Captex 
control center in Rockville, Md. 

Freshwater biologists have been 
pointing to the threat of acid rain 
since the 1960s, but for years few oth- 
ers took the warnings seriously. Lit- 
tle: wonder: The plot smacks of science 
fiction. Slowly, mysterious vapors are 
being released into the planet's atmo- 
sphere, there to drift until they turn 
life-giving, nurturing rain into acid 
that floods down to damage lakes, cor- 
rode buildings, and possibly damage 
human health. It seems like fantasy. 

But it's real, and it's happening 
massively. 

The ingredients of acid rain begin 
as sulfur dioxide (50%) and a variety 
of nitrogen oxides (NO,) belched to life 
in smelters, in automobile engines, 
and, principally, in the furnaces of 


` [1,472 to 1,652 F] instead of the conventional 


1,600 degrees C [2,912 FD), which eliminates 

virtually all nitrogen oxides, and the crushed 
limestone removes up to 90 percent of the 
sulfur. For two decades this process has been 
the hope of industry [PS, April '79]. But it 
has major problems. Not only would a retrofit | 
be extraordinarily expensive (probably $300 to 
$400 million), it simply isn't reliable enough 


. to be put into large installations. 


e Using limestone injection, multistage 
burning. A marriage between the last two 
alternatives, this is a simple process of mix- 
ing finely ground coal and limestone, then 
blowing the combination into the boiler. The | 
process isn't as efficient as the fluidized-bed 
method (it removes only one-half the sulfur), | 
but it uses proven technology, conversion is | 
relatively cheap, and it allows utilities to use 
high-sulfur coal. Says James Reuther, direc- 
tor of Pennsylvania State University's Com-. 
bustion Laboratory: “In my mind it's going to 
pull the rug out from under fluidized-bed 
technology. Fluidized-bed, hydrogen-fuel, and 
other processes may prove out in the future, | 
but a solution to acid rain must be found now.” 

e Reducing smokestack height. This is a 
dirty trick that might just work. One of the 
less farsighted EPA rules, enacted in 1970, 
caused power plants to increase stack height. 
Now 79 plants have stacks of 500 feet or 
more, and 20 reach 1,000 feet. A Sudbury, 
Ontario, nickel-smelter stack, designated the 
world's greatest single source of pollution, tow- 
ers 1,250 feet. (Two Captex releases, also di- 
rected by Dickson, took place near it, and 
the tetroons were followed to Lockport and to 
Panama, N.Y.) Such stacks are nice for the | 
plants: Emissions vanish into the upper 
atmosphere, leaving the neighborhood clean. 
The acids rain down hundreds of miles away. 

One pollution authority, who doesn't want 
his name to appear in print, suggests that a 
law be enacted to limit smokestack height to, 
Say, 50 feet. Says he: "If you'd take down 
those giant stacks and let the local people 
breathe their own pollution, they'd demand 
a change." —R. G. 


electric utilities burning oil and high- 
sulfur coal. 

In 1980, notes a recent report by the 
nonprofit World watch Institute ( Wash- 
ington, D.C.), the U.S. sent up more 
than 24 million tons of SO; and more 
than 19 million tons of INO, —some 
200 pounds for each American. Can- 
ada added almost seven million. And 
the study projected a combined 35- 
percent increase in these pollutants 
from the U.S. by the year 2000. The 
fumes drift with the prevailing winds 
and interact with sunlight, oxidants, 
cloud moisture, and catalysts (in ways 
that remain poorly understood) to 
change into various sulfur and nitro- 
gen compounds. 

Eventually some are dissolved in 
water vapor to form weak nitric and 
sulfuric acids. They fall to earth as 

Continued 
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Helium-filled tetroon is prepared by the 
Dicksons for release with tracer gas. 
Radio transponders, such as unit being 
repaired by engineer Gene White (top 
right), are attached to balloons and 
transmit wind patterns to tracking air- 
craft. At an atr-sampling station in 
Ontario, Canada, technician Sharon 
Stevenson (right) monitors a device 
that draws air into a carbon-filled tube 
to trap molecules of rare tracer gas. 


snow or rain, or drift as fog, chang- 
ing the chemistry of lakes and the 
forest floor and upsetting delicate bio- 
logical balances. 

Hundreds of lakes and streams in 
the northeastern United States and 
Canada are now too acidic to support 
fish life and are growing worse, a 
National Academy of Sciences panel 
recently reported to the Environmen- 
tal Protection Administration. Some 
northeastern states have filed a fed- 
eral lawsuit against the EPA, claiming 
the agency ignored earlier petitions 
under the Clean Air Act to reduce 
emissions. President Reagan did not 
accept the EPA's most recent proposal 
to cut sulfur dioxide emissions but in- 
stead doubled government research in 
this area. (This action prompted a 
Canadian diplomatic note of protest. 
An earlier relaxation of regulations 
by the Reagan administration, which 
allowed more than 12 states to in- 
crease their sulfur dioxide emissions, 
also triggered strong protests from 
Canadians.) 


Appalachian deaths 


Under acid downpours in Germany, 
one-half of the trees in the famous 
Black Forest have turned from green 
to yellow, according to meticulous Ger- 
man studies cited by Worldwatch. Now 
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theres growing evidence that trees 
are dying at high elevations of the Ap- 
palachian Mountain chain along the 
eastern U.S., according to a state- 
ment for the Senate Environment and 
Public Works Committee by Arthur 
Johnson, a University of Pennsylva- 
nia soil scientist. Robert Bruck, a 
North Carolina State University plant 
pathologist, indicated “something 
very dramatic is happening very 
quickly” to the Appalachian trees, but 
said the precise cause is still uncer- 
tain and that additional research is 
needed before a costly acid-rain pre- 
vention program was started. 
Nearly everyone agrees on the the- 
ory, and most agree on where the pol- 
lutants come from. A major White 
House-requested report released in 
June 1983 concluded that nine-tenths 
of the northeastern U.S. and Canadi- 
an acid rain is man-made. Ohio, ben- 
efiting from cheap, high-sulfur coal 
from Pennsylvania, is the largest sin- 
gle source in the U.S. It contains 
nearly two dozen major power plants 
without pollution controls. Some of 
them produce more than 200 pounds 
of SO, for each ton of coal burned. 
Some corporate representatives say 
that you cant attribute any given acid 
rainfall to any specific plant. True. 
The transport mechanism, the wind, is 


*Rain was 


incredibly complex... which is where 
Captex comes in. "What we're look- 
ing for in Captex," says Brookhaven 
physical chemist Steven Schwartz, "is 
the answer to transport questions: 
Where does the pollution come down— 
how far away from where it's emitted? 
What is its chemistry? What mecha- 
nisms affect transport and dilution? 
In short, what is the meteorological 
model?" 

No matter what the model, one 
thing is certain: The abundance of 
industrial sources in the Midwest is 
enough to create a pool of acid pollu- 
tion that bathes the whole northeast- 
ern part of the continent. 

"The simple mass balances are 
known," says Brookhaven's Schwartz. 
"You can calculate them on the back 
of an envelope—how many moles are 
going up a stack, how much is com- 
ing down as rain. So we have an ex- 
cellent picture of how much; what we 
dont know is the where, the when, 
and the how." 

Dawn—and Sharon Stevenson 
kneels on the frozen grass, shivering 
in the Ontario wind. As a technician 
with the Horticultural Research Insti- 
tute in Vineland, Ontario, it’s her job 
to run the air-sampling device lent a 
few weeks ago by NOAA. 

The machine—about the size of a 
cosmetics case and costing $5,000— 
rests now in a little weather-station 
stand, and Stevenson must scrunch 
down to examine the settings. “Yup, it's 
okay,” she says in a soft Canadian burr. 
“Hear it? That sort of belabored whine: 
eeaaaww, eeaaww? That's the little 
pump drawing in air.” 

I time it. Ten seconds between 
“eeaaawws. If the theory is right, 
some of the mechanical sniffers should 
be smelling PMCH from Dayton, 311 
miles southwest. 

The pump is drawing air at the rate 
of six cc (0.4 cu. in.) a stroke through 
a steel sampling tube containing an ab- 
sorbent to trap any molecules of PMCH 
that happen to pass. After six hours 
the mechanism advances to another 
tube, and will keep it up for a total of 
36 hours. 

"My job isn't very hard," Stevenson 
offers, straightening up. "When a re- 
lease begins, turn it on and set the time 
and date. Check to see that everything 
is working: that the tape is recording 
pump strokes and the time; that the 
sniffer tube points down, not up, so it 
will keep dry. Then, after the last tube, 


5,000 times more acid than normal” 


Just collect it up and take it in for 
recharging." 

Rain has always been slightly acid, 
mostly from dissolved carbon dioxide, 
which forms a mild carbonic acid. Sul- 
fur compounds are also released in 
biological activities in the oceans, 
and this could add a touch of acidity 
to rain at times, as can volcanos, light- 
ning, forest fires, and bacterial de- 
composition. The acidity of normal 
rain is only 5.6 on the pH scale. That's 
mild enough to be quickly neutralized 
on the earth's surface. The pH scale 
runs from zero to 14, with seven being 
neutral. Anything above seven is al- 
kaline; anything below is acidic. A 
very slight acidity may even act as 
gentle fertilization. 

But rain falling on the northeast- 
ern U.S. and southeastern Canada 
today has an average pH of 4.2, ac- 
cording to recent EPA congressional 
testimony. Because the pH scale is 
logarithmic, that means it may be 30 
times as acidic as natural rain. 

How strong is too strong? A Na- 
tional Research Council committee 
placed the figure at 4.6 or 4.7. Any 
stronger, and lake plant and animal 
life are likely to be affected. Lakes in 
the U.S. and Canada in what's called 
the "acid corridor" often are at least 
twice as acid as the Council deems 
critical. And in 1978 rain fell on Wheel- 
ing, W. Va., that measured less than 
2.0. That's stronger than lemon juice, 
5,000 times more acid than normal. 

The effects of the rain (or “depo- 
sition," for pollutants also fall to 
earth as dry microscopic particles) are 
varied. It is discoloring and rotting 
northern European laundry. It is turn- 
ing Scandinavian hair from blond to 
green (from copper sulfate leached 
from water pipes). It is eating the 
surface of American buildings and 
bridges, etching auto finishes, corrod- 
ing bronze statues, and transforming 
the surface of statues to soft gypsum. 
In 1979 the President's Council on En- 
vironmental Quality placed the an- 
nual architectural-damage costs in the 
United States at $2 billion. 


Acid bath 


If the rain doesnt run quickly to 
lakes and streams, it may seep into 
the soil, react with various clays, and 
release metals that are toxic to the 
fine roots of trees. It can also leach 
such vital nutrients as potassium and 
calcium from the soil, and may pre- 


vent bacteria and other organisms 
from converting fallen leaves to nutri- 
ents. The metals are also carried into 
lakes, there to kill aquatic life. Fish 
are particularly susceptible to alumi- 
num poisoning, biologists say. Alumi- 
num accumulates in their gills, and 
they produce so much mucus to coun- 
teract it that they are asphyxiated. 

The acidified lakes that are valued 
most could be neutralized by massive 
quantities of lime, a practice regularly 
followed in Scandinavia and experi- 
mented with in the Adirondacks. But 
liming the thousands of North Amer- 
ican lakes that need it would be 
impossible. 

Ray Lagomarsino, a chemist with the 
Department of Energy's Environmen- 
tal Measurements Laboratory in lower 
Manhattan, checks the label on the 
collector. It's from site 552, Vineland. 

He's standing before a gas chroma- 
tograph, and he's about to run one 
more test. For two months he's been 
sending Captex samples through the 
machine, and by the time he's finished 
he will have checked 4,000 of them. 
He removes the two-inch-thick collec- 
tor lid containing the sample tubes and 
slips it into a depression. Then he 
snaps in a pair of banana plugs and 
attaches a '"-inch plastic tube. He 


Heavy solid lines are forecast trajecto- 
ries for Oct. 14, 1983, tracer-gas release 
from Dayton, Ohio (1,000 and 5,000 ft. 


at six-hour intervals). Dashed lines 


wipes his hands on his white smock, 


switches on a chart-strip recorder, and 
punches a red button in the machine's 
side. Then he sits on a swivel stool to 
watch the readout. 

"What's happening now," Lagomar- 
sino explains, "is that one of the vials 
—there are 23 in there—is being heated 
to 400 degrees C [752 F]. This frees 
gas from the medium, Ambersorb 
—which is a form of carbon—and the 
gases are sucked through a purger to 
remove contaminants. Only the tracer, 
the perfluorocarbon, will survive. It 
will be chromatographically separated 
and detected by electron capture. We'll 
know in a few minutes." 

The machine is silent except for a 
soft hum, an occasional click as a valve 
opens or closes, and the low scratch of 
the recorder pen tracing a not-very- 
interesting saw-toothed line. “Just a lit- 
tle noise," says Lagomarsino. "If it 
stays like that, it means no tracer." 
Eighteen minutes pass. The third vial 
heats. 

Suddenly the pen spurts upward, 
dies, then blurts again, nearly going 
off scale. "Ha," Lagomarsino says 
softly. Everyone involved in acid-rain 
research knew the path of PMCH from 
the US. to Canada, but now they had 
proof. 
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saan site 
show actual path of gas, based on wind 
soundings from sampling sites. 
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=== 0 Olympic computers 


Who won the high dive? Re- 
porters and others will key 
such questions into 1,700 
AT&T terminals set up for 
the 1984 Los Angeles Olym- 
pics. Several hundred miles 
of fiber-optic cable link 
AT&T's 14-computer voice- 
and-electronic-message pro- 
cessing system. 


Ear microphone 


Ear-Mike's earplug acts as 
both microphone and speak- 
er to block background noise 
from the speaker's voice. 
The bone-conduction mike 
is linked to a radio trans- 
ceiver. It's designed for use 
in noisy jobs. Heyden-Spike 
Co., Box 176, Crows Nest 
N.S.W., 2065 Australia. 


¢ Seven-seater 


A rounded nose and steeply 
raked windshield help re- 
duce drag on the Ghia APV 
(all-purpose-vehicle) pro- 
totype from Ford’s Turin, 
Italy, styling studios. Two 
seat rows fold flat for 16-cu.- 
ft. luggage capacity. Flip-up 
glass roof panels are remov- 
able for added ventilation. 


۵ Metal house 


Sloped walls enable this tem- 
porary three-bedroom Brit- 
ish house to withstand high 
winds without a founda- 
tion, says Tortoise Leisure 
Homes (Bangor, Gwynedd, 
Wales). Prepackaged with 
fittings and interior decora- 
tion, it can be assembled by 
two persons in two days. 


Sleek ultralight 


The 27-hp ready-to-fly Quick- 
silver GT has three fuselage 
options: a total enclosure, 
wraparound pod, and stan- 
dard bullet nose and wind- 
screen. Another option: 
wire- or strut-braced wings. 
An information kit is $4 from 
Eipper Aircraft (26531 Ynez 
Rd., Temecula, Calif. 92390). 


Glazing mounts 


No more leaky sloped solar- 
window installations with 
Solar SureSeal, says Brother 
Sun (1301 Cerrillos Rd., San- 
ta Fe, N.M. 87501). Caps, 
mullion base, and perimeter 
base (clockwise from top) 
are extruded aluminum for 
durability. Sample: $7.95. 


Supersonic cruiser 


A large canard, forward- 
swept main wing, twin rud- 
ders, and vectored engine 
thrust—these features will 
help its concept fighter take 
off and land in less than 
1,500 ft. instead of a mile, 
says Grumman. The plane 
could cruise supersonically 
without using afterburners. 


<> 
Tilting micro-car 


Hydraulic tilt on the British 
Micro aids stability of the 
three-wheeler when corner- 
ing. A pendulum senses cor- 
nering forces, actuating 
devices that tilt the car. The 
85-mpg Micro seats two. City 
Mobile Ltd., Fern Hill, Fair- 
warp, Uckfield, Sussex TN22 
3BU, England. 


Compact vans 


General Motors rolls out its 
latest compact vans in car- 
go and five- and eight-pas- 
senger versions this fall. The 
vans, with various power- 
train and window options, 
are 177 in. long on a 111-in. 
wheelbase. Their 0.38 drag 
coefficient 1s lower than 
that of many cars, says GM. 


Two-seat prototype 


A three-wheel two-seat coupe 
(above), a commercial van, 
and a van for handicapped 
persons are prototype vehi- 
cles from Zoe Motors of Amer- 
ica (1722 Kettering St., Ir- 
vine, Calif. 92714) slated 
for sale this year. The hand- 
icap van has a rear-entry 
door and wheelchair ramp. 


¢ Pill reminder 


Install $16.95 MedTymer 
caps on standard pill bottles, 
and they'll sound an alarm 
and flash a light for one- 
to four-a-day medication 
schedules. Electronic caps 
reset each time they're re- 
placed. Boston Medical Re- 
search, 160 Commonwealth 
Ave., Boston, Mass. 02116. 


Easy shine 


Shoe Shiner gives you fast, 
glossy shines, says Black & 
Decker. The $35-to-$40 pack- 
age includes a battery-oper- 
ated motor unit, buffing and 
polishing brushes, and a re- 
charging-storage base with 
a convenient footrest. A two- 
speed switch selects polish- 
ing or buffing speeds. 
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What's New 


c 
Solar lantern 


Set the lantern in the sun, 
and it will light your way 
by night. An eight-hour 
charge of its solar cell pro- 
vides three hours of light. 
Fully charged, the nicad bat- 
teries last 10 hours. The $70 
lantern has a spotlight and 
power jack. MJR Co., Box 
30355, Phoenix, Ariz. 85046. 
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Twin turbofan 


Two Garrett turbofans power 
the Israeli-built Westwind 
Astra. The high-speed busi- 
ness jet cruises at Mach 0.8 
with eight passengers and a 
crew of two aboard. Range: 
about 3,470 miles. U.S. dis- 
tributor: Atlantic Aviation, 
Box 15000, Wilmington Air- 
port, Del. 19850. 


Auto shifter 


Air Shifter eases gear chang- 
ing on multispeed bikes. A 
tri-lobed cam on the rear 
wheel drives the air-powered 
actuator. This operates the 
derailleur when the handle- 
bar control (inset) is pressed. 
Price: $60. Maker: Leisure 
Cycle Technology (19 Gard- 
ner Rd, Fairfield, N.J. 07006). 


É Cord-free iron 


No more untangling the cord 
from the clothes. This first 
cordless iron has a 1,400-W 
heater in a separate base (in- 
set). A signal light shows 
when the iron is hot. Another 
unique feature is a chamber 
that emits only steam, for 
spit-free spray. West Bend 
makes the $65 iron. 


Precut cottage 


Planed tongue-and-groove 
Nordic white pine 36s 
frame this 108-sq.-ft. cabin. 
The $3,000 kit includes lum- 
ber, windows, door, floor, 
roof, and hardware. Time to 
build: from two hours to two 
days, claims Products From 
Sweden (8 Westchester Plaza, 
Elmsford, N.Y. 10523). 


(û Euro sedan 


The Saab 9000, a five-door 
luxury hatchback sedan, has 
a two-liter (122-cu.-in.) 16- 
valve turbocharged engine 
with double overhead cams. 
It accelerates from zero to 
62 mph in 8.3 seconds; top 
speed is 136 mph. Priced 
around $20,000, it will be a- 
vailable in the fall of 1985. 


A 
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What's New 
in Boating 


BY SUSAN RENNER-SMITH 


) Luxury navigator 


The Texas Instruments 9900 
II Loran C navigator allows 
a user to compute a course 
between two points—with- 
out receiving a Loran sig- 
nal. And latitude-longitude 
coordinates of up to 100 way 
points can be entered instead 
of the Loran-signal time dif- 
ferences. Price: $2,195. 


b 
Safety aids 


Scan the horizon with the Lo-Kata Watchman (above right) 
to locate approaching ships with operating radars. A mast- 
mounted antenna gives visual and audible warning of all 
ships within five miles; the portable scanner fixes the posi- 
tion of individual ships. It’s $349. Set the Lo-Kata Navtex 
radio (left) on standby, and the linked printer automatically 
prints out telexed safety bulletins. Navtex broadcasts, com- 
monly used in northern European waters, have recently 
started from Boston. Lo-Kata’s U.S. distributor is Interna- 
tional Marine (Signal Rd., Stamford, Conn. 06902). 


Color fish-finder D 


Crisp eight-color displays 
with zoom and mid-water ex- 
pansion are standard on 
microprocessor-controlled 
fish-finders. But Raytheon’s 
V 900 also has a 1,800-pulse- 
per-minute maximum sound- 
ing rate that updates the 
picture faster in shallow 
waters. $2,000. 


Civilized racer 


Advanced, lightweight com- 
posites help the Ama 35 cruise 
at 12 knots. Yet the 35-footer 
has a full galley, head, and 
bunks for five adults. Dick 
Newick, the famed multi-hull 
builder, helped design the 
$59,500 craft for Ama, Inc. 
(Box 184, Newton Highlands, 
Mass. 02161). 


4 Algae eater 


Brush Barnacle Billie onto 
your hull, and hose off after 35 
minutes. The cleaner, a com- 
pound linking a heavy gel 
with special wetting agents, 
flushes away barnacles and 
algae, says Brite-Lite Enter- 
prises (Box 55, Springfield, 
Ill. 62705). A one-qt. jar is $9. 


à Life-jacket light 


The brilliant flash from this 
clip-on marine strobe light 
can be seen for six miles, 
claims Strobe-Ident (Tolpits 
Estate, Tolpits Lane, Watford, 
Herts WD1 8QY, England). 
A lithium battery powers the 
50-flash-a-minute xenon tube 
for eight hours. 
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What's New 


in Tools 


BY V. ELAINE SMAY 


Windup hose 


This 10-in.-dia. reel stores 65 
ft. of garden hose. The En- 
glish-made Cassette-Hose 
($30), imported by Interseas 
Leisure Corp. (22661 Lam- 
bert, El Toro, Calif. 92630) is 
a two-ply polyurethane-poly- 
propylene sandwich. Turbo 
Brush (inset) outfits the hose 
for car washing; it’s $16. 


Flexi-hose 


While you may not care to 
roll out the garden hose when 
it's 40 below zero, you could 
with this one from Sears, lab 
tests show. The specially 
compounded high-strength 
rubber is flexible and kink 
resistant, says Sears. Sizes: 
50 ft.($37), 75 ($55), 100 ($67). 


ES ii 
Water gun 


With a twist of the three-way 
turret, Melnor's model 440C 
Aqua Gun ($6.50) delivers a 
gentle shower to your flow- 
ers or sends out a fan spray 
to wash your car. The water- 
saver dial lets you adjust the 
water-flow rate without a 
trip to the faucet. An on-off 
control is on the handle. 
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Lock wrench 


Here’s an adjustable wrench 
that won't bust your knuck- 
les, says Tru-Grip Corp. Its 
lever handle secures it 
tightly like a locking plier. 
Result: It resists slipping off 
—or rounding—hex fasten- 
ers, even those of soft metals, 
the maker claims. The 12-in. 
wrench is $24. 


Hot-spot locater 


"The sound of safety is Beep- 
Beep; the sound of danger is 
BEEEEE," says Sporty's 
Tool Shop (Clermont Air- 
port, Batavia, Ohio 45103). 
You can use the V-150 voltage 
detector ($66ppd.) to check 
metal structures for electro- 
static potential, to check 
grounding, and more. 


Fold-up 1ool table 


You can make stationary 
tools of your circular saw, 
saber saw, and router when 
you attach them to the $69 
Pow-R-Tool Table, made by 
Central Quality Ind. (900 
S. Division Ave., Polo, Ill. 
61064). The top is 24 by 30 in.; 
miter gauge, rip fence, and 
guards are included. 


What's New Pool heater 


A mat of Sunliner tiles 


in Home warms pool water almost 


۱ like a solar panel—to within 
Improvement three deg.—claims K & S 
Associates (Box 517, Kent, 
BY SUSAN RENNER-SMITH Conn. 06757). Heat absorbed 
by the black PVC tiles is 
conducted to water flowing 
through the domes (inset). 
A two-ft.-sq. tile costs $9. 


Carpet dry cleaner 


Push the “dry clean” but- 
ton, and the Kenmore carpet 
cleaner works a powder into 
the rug. The cleaning agent 
picks up soil and odors in 30 
minutes, says Sears. Push an- 
other button, and the clean- 
ing machine vacuums up 
the powder. The DryClean ’N 
Vac Machine is $270. 


Computerized bath 


Your bath water will never 
get cold while you're bathing 
in American-Standard's Sen- 
sorium whirlpool with Ambi- 
ance computer control (inset). 
The $12,000 system allows re- 
mote control of door locks, 
lights, phone, and stereo— 
but doesn't pour drinks. 


Desk kit 


Like wood furniture? You 
can stow your home com- 
puter in a $1,000 oak desk. 
Or you can put it on this $120 
Western pine desk. Precision- 
cut grooves ease assembly 
of the unfinished unit, ac- 
cording to American Forest 
Products Co. (Box 8200, Stock- 
ton, Calif. 95208). 


Wireless alarm 


The battery-powered Door 
Guard mounts opposite a 
magnet. Moving the door 
opens a magnetically closed 
switch, triggering a siren. To 
silence it, punch in a code. 
A “visit” setting converts 
the siren to a chime. Made by 
AMF Paragon (Box 28, Two 
Rivers, Wis. 54241), it’s $35. 


WARM WATER 
COLD RISING 
WATER 


ENTERS 
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What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


= 
CCD camera 


No tubes. Instead, this RCA 
video camera uses three post- 
age-stamp-size charge-cou- 
pled devices to form an 
image. Result: film-quality 
pictures, no smearing with 
rapid movement, ability to 
work in low light, and no 
damage in bright light. For 
TV crews, it’s $37,500. 
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TV monitor 


It’s a 13-in. color TV, but 
push a button and Sears’ 
model 4084 becomes a high- 
quality video monitor for 
your home computer. The 
unit accepts composite and 
red-green-blue video inputs 
for high-resolution color 
graphics or text displays of 
up to 2,000 characters. $350. 


Modem phone 


This two-line desk phone has 
one-button memory dialing 
and auto re-dial—for human 
use. But wired to a compu- 
ter, its internal modem con- 
verses with other computers 
at 300 or 1,200 baud in auto- 
answer or originate mode. 
Made by Code-A-Phone, Tel- 
A-Modem is $595. 


7 Stereo maker 


Connect your TV to the Ra- 
dio Shack Archer audio en- 
hancer, and the mono signal 
is divided into five frequen- 
cies. Three go to one chan- 
nel of your hi-fi; two go to 
the other for simulated ster- 
eo. The $80 unit also has 
DNR noise reduction and a 
dynamic-range expander. 


4 Equalizer you watch 


Set the Pioneer SG-50M 
graphic equalizer for the 
best frequency response by 
listening—or watching. A 
microphone, pink-noise gen- 
erator, and spectrum ana- 
lyzer test the acoustics of the 
room and use a fluorescent 
display to show the precise 
settings to make. $260. 


4 Phone tester 


uy 
CIE 


If the phone rings, it's for you. 
If it doesn't, the problem is 
yours, too. Deregulation has 
made repairs your responsi- 
bility. Network Interface box 
from Seicor (Box 426, Keller, 
Texas 76248) helps deter- 
mine whether the trouble is 
in your phone or with the 
phone company. $11. 


Bar-code computer 


The Hewlett-Packard 75D 
portable computer (an en- 
hanced version of the 75C) 
has a bar-code reader for 
gathering data (such as in- 
ventory) with just a swipe of 
your hand. Wand and soft- 
ware can decode all major 
industrial bar codes. Price: 
$1,095. 


What’s New 
for Your Car 


BY JACK KEEBLER 


Stowable rack 


Handy Hauler’s support cush- 
ions are made of tough poly- 
ethylene foam to protect the 
car's finish and distribute 
the weight of the load, says 
Objective Products, Inc. (Box 
846, Atlantic Beach, Fla. 
32233). Heavy polypropyl- 
ene straps hold the load in 
place. Price: $12.95. 


Diesel tach 


The 3%4-in.-wide sweep ta- 
chometer takes its signal 
from inside the alternator. 
Calibrated for the Ford 6.9- 
liter and GM 6.2-liter diesel 
engines, it's accurate to with- 
in plus or minus two percent, 
claims Dixson, Inc. (Box 1449, 
Grand Junction, Colo. 81502). 
Price: $110.79. 


Seat-belt minder 


Tired of a belt that retracts 
until you're uncomfortable? 
Position Clever Clip on the 
belt at the pillar anchor point. 
Pull the belt for the desired 
slack, then lock the clip. It 
doesn't adversely affect belt 
function, says Beacon Asso- 
ciates (65a Sheen Lane, Lon- 
don SW14, England). 


Computerized tire ù 


Goodyear's latest tire for 
imports and small domes- 
tic cars has a computer-de- 
signed tread that extends 
into the shoulder area. It's 
said to combine good trac- 
tion with long wear. The G- 
Metric radial fits cars requir- 
ing 155SR12 to 185/70SRI4 
sizes. Price range: $38-$55. 


Brainy alarm 


The Alpine 8120 Security Sys- 
tem features a microproces- 
sor that controls entry delay 
time, exit delay time, and 
alarm duration. Its remote 
control, a motion detector, 
and hood, door, and trunk 
switches can set off the 110- 
dB alarm. Price: $449.95. 


Instant camper 


Open the aluminum tonneau 
cover, and attach the canvas 
enclosure snaps—and your 
camp is set up, says J.K. En- 
terprises (Box 1008, Pacific 
Grove, Calif. 93950). Kwik 
Kamp uses gas shocks to 
raise the lockable tonneau. 
Price: $499. 


Air to go 


Plug the LBF-200 air com- 
pressor into the car's lighter, 
and it provides 200 Ibs. of air 
pressure and an emergency 
light. A built-in pressure 
gauge, 10-ft. electrical cord, 
and 2'5-ft. air hose make it 
easy to use. Interdynamics 
(80 39th St., Brooklyn, N.Y. 
11232); $49.95. 
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Maintenance tips that 
improve gas mileage 


Minor bugaboos in your car that often go unnoticed take their toll at the gas pump. This 
test reveals how several common problems affect fuel mileage. Some practical advice on 
engine and tire care tells you how to stretch your mileage to the maximum. 


By GEORGE SEARS 


Illustrations by Russell von Sauers 


along without skipping a beat, it 

may not be running as efficiently 
— and economically—as it should. The 
benefits of your last tuneup will often 
start to lose their shine in the form of 
worsening mileage before the car be- 
gins to show a drop-off in performance. 

Which maintenance factors are most 
important in keeping your car's fuel 
mileage up to par? To find out, I re- 
cently drove an mpg-gauge-equipped 
test car 2,000 miles on the streets and 
highways of southern Florida. 

I ran a series of 10 separate tests, 
nine of them conducted with intention- 
ally rigged maintenance defects. Each 
test covered 200 miles. After each test 
I corrected the defect and set up an- 
other. The purpose was to determine 
how many mpg each of these minor 
problems is stealing from car owners. 

The car was tested under the fol- 
lowing 10 conditions: 

e With the vehicle adjusted to nor- 
mal specifications, to obtain baseline 
mpg data for comparison. 

e With ignition timing retarded six 
degrees from spec. 

e With ignition timing advanced six 
degrees from spec. 

e With spark plugs closed 0.02 inch 
from spec to simulate fouled plugs. 

e With spark-plug gap opened 0.02 
inch to simulate worn plugs. 

e With engine-idle speed increased 
50 rpm from spec. 

e With tire pressure eight psi below 
the recommended maximum. 

e With tire pressure increased four 


E ven when your car purrs smoothly 
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Condition 


Car in perfect T 
condition eS 


Ti iming retarded 
degrees 


“Timing advanced. 
k: degrees | ۱ 


0.02-in. closing of 


| Spark-plug gap 
| 0.02-in. opening of. | 
X spark-plug gap s 


50-rpm increase in 


| idle speed 


| B-psi decrease in xi | 
| tire pressure 


4-psi increase in 
tire pressure! 


| Partially „clogged 


air filter? 


Vacuum hose 
disconnected” 


| * Rounded off io the nered Û, 25 mite 


| Decrease (—) or increase (+) 


from baseline (percentage) 


‘Tire pressure was increased to 39 psi, which is 10.3 percent more than the maximum spec (35 psi} printed on the | 
Tempo's tire sidewalls; the air filter installed in the Tempo had been used in another car for 12,000 miles; Joose | 


| or disconnected. vacuum hose will often produce a hissing noise that can be heard with the hood open and the engine 
| running at slow idle | 


psi above the recommended maximum. 


@ With a partially clogged carbu- 
retor air filter. 

e With an induced vacuum leak. 

Why did I look at relatively minor 
maintenance defects rather than seri- 
ous problems that would have caused 
a more dramatic drop in fuel mileage? 
Because major defects usually cause 
performance problems that most car 
owners fix—thus eliminating prob- 
lems that cause poor gas mileage. 
These problems include hard starting, 
stalling, missing, rough idling, hesi- 
tation, engine run-on, black exhaust, 
engine knock, unsteady steering, and 
abnormal tire wear. 


Minor mechanical malfunctions, 
however, often go unnoticed. Studies 
have shown that many cars have one 
or more of the defects induced in the 
PS test car. For instance, during the 
1975—"78 period Champion Spark Plug 
Co. inspected more than 13,000 vehi- 
cles in the U.S., Canada, Mexico, and 
Europe. Of the cars sampled in this 
country 78 percent had at least one 
maintenance deficiency that adversely 
affected fuel economy. 

The car I used, a 1984 Ford Tempo, 
had a 2.3-liter (140-cu.-in.) four-cylin- 
der engine, single-barrel carburetor, 
and three-speed automatic transmis- 
sion. When I picked it up from Powell 


An mpg gauge (left) was mounted by 
the author in the engine compartment 
to measure fuel consumption. The de- 
vice alerts the driver when exactly Vio 
gallon of fuel has passed through the 
gauge on its way from the fuel pump 
to the fuel-delivery system. Frequent 
checks of ignition timing (below left), 
spark-plug gap and condition (below 
center), and tire-inflation pressure (be- 
low right) are three keys to maintain- 
ing optimal fuel efficiency. Making these 
checks a part of routine maintenance 
can mean the difference between fuel 
put to work and fuel wasted. 


Motor Co. in Fort Lauderdale, Fla., it 
was adjusted to factory specs by Dick 
Bubeck's crew. Bubeck is Powell's shop 
foreman. 

An mpg gauge supplied by Kent- 
Moore Tools of Roseville, Mich., was 
installed in the engine compartment. 
The manufacturer claims that this pro- 
fessional diagnostic device is accurate 
to within less than 1⁄2 percent. It's con- 
nected between the fuel pump and the 
fuel line to the carburetor, with a sen- 
sing switch mounted near the driver. 

To operate the gauge I pressed the 
switch, causing a red light to glow. At 
the same time I glanced at the odom- 
Continued 
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eter. When the red light went out, in- 
dicating that 1o gallon of gasoline had 
passed through the gauge, I again 
checked the odometer. The difference 
between the two readings gave me the 
distance I had traveled using 10 gal- 
lon of fuel. To get mpg I multiplied 
the distance by 10. Thus if the car had 
traveled 2.4 miles from light-on to 
light-off, the car would be getting 24 
mpg. 

To zero in more precisely on fuel 
consumption I devised a simple tool 
to make it easy to read the odometer 
accurately. This gauge—three equidis- 
tant lines drawn on part. of an adhe- 
sive label that was pressed onto the 
dash in line with the odometer face— 


divided the odometer's V1o-mile digits 
into one-quarter, one-half, and three- 
quarter increments. This allowed me 
to get readings of, say, 25.25 mpg, 
18.5 mpg, or 23.75 mpg. 

To minimize uncontrollable vari- 
ables that can affect accuracy I trav- 
eled the same roads and purchased the 
same brand of gas from the same sta- 
tion. I also made the same number of 
mpg-gauge readings for each test. 
Then, at the end of each test, I aver- 
aged the readings. 

With the car adjusted to specs I av- 
eraged 25.75 mpg. Surprisingly this 
was 34 mile better than the Environ- 
mental Protection Agency's estimated 
rating of 25 mpg. The table shows 


Those mysterious EPA numbers—what do they mean? 


Mysterious? Not if you interpret them properly. 
| But it's important to remember that those EPA 
mileage numbers printed on window stickers 
of new cars are guides—-not gospel. 

This is because test conditions used by the 
EPA are not designed primarily for measur- 
ing fuel mileage. They are set up for testing 
emissions levels. Fuel estimates are a by- 
product. 

The government's test simulates warm, dry- 
weather, level-road conditions. It's done with 
vehicles supplied by the manufacturers, in 
many cases before production begins. Thus 
cars are often stripped-down models that 
weigh less than those offered in showrooms. 

Each vehicle is driven 7.5 miles on a dyna- 
mometer. Speeds range between zero and 56 
mph, with an average of 20 mph. The test 
period is 23 minutes, during which 18 stops 
are made to simulate time spent at traffic 
lights and in rush-hour traffic. (Slow-speed 
and idling conditions create the highest emis- 
sions levels.) 

The test period is divided into two seg- 
ments, One is cold-start, to simulate starting 
a car the morning after it's been parked 
overnight. The other is hot-start, to simulate 
restarting a car after it's been driven, warmed 
up, and stopped for a brief period. 

With regard to the mileage numbers derived 
from its tests, the EPA states, “‘Mpg ratings 
are estimates, not guaranteed fuel-economy 
| claims. They are published to help you com- 
pare the relative mpg of each model in a vehi- 
cle class." 

If you use them for comparison, you proba- 
bly won't be disappointed, because the num- 
bers will give you an idea of how vehicles in 
a given class stack up where fuel economy is 
concerned. For example, according to the EPA 
the 1984 Tempo used as the PS test car has 
an estimated mpg of 25. Cars in the same 
vehicle class as the Tempo range from a high 
of 47 mpg (Toyota Corolla four-cylinder die- 
sel with manual four-speed transmission) to 
a low of nine mpg (Rolls-Royce Camargue). 
Vehicle class is determined by interior size; 
Tempo is in the 100-to-110-cu.-ft. range. 

The EPA recently announced a return, for 
the first time since 1979, to a two-number 
mpg rating system for new-vehicle window 
stickers—one a city-mileage estimate, the 
other a highway-mileage estimate. This will 
start with 1985 models. 
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Figures will be more conservative than those 
printed in the past. They will be derived by 
reducing two dynamometer test readings—one 
city, one highway— by a factor of 0.9 for the 
city estimate and 0.78 for the highway. 

Beginning in 1986 consumers will be get- 
ting even more-accurate information. If a 
change that affects fuel consumption by one 
or more mpg is made to the vehicle by the 
manufacturer during the production year, the 
manufacturer will have to reflect this data on 
the sticker. Currently one label is issued at 
the beginning of the production year. This 
label, listing the mileage estimate calculated 
at the beginning of the year, is the one used 
on every vehicle of the same model regard- 
less of production changes that affect mpg. 

Because driving habits play a big role in 
the amount of fuel a car burns, you could be 
disappointed if you take any EPA number 
literally. On the other hand there's always a 
chance you may do better. | was able to 
slightly exceed the 25-mpg estimate with my 
PS test car. During our tests, climate and road 
conditions, as well as car condition, were 
ideal. The ambient temperature ranged from 
70 to 85 degrees F, and the roads were level. 

Just as important, | drove the car with the 
purpose of getting maximum mpg. And if you 
don't believe that individual driving habits 
have a bearing on mpg, think again. In a re- 
cent test conducted by Ford, 20 identically 
equipped Escorts were put into courier service. 
During the test they were periodically checked 
so that necessary adjustments and repairs 


could be made. All of the cars were driven | 


daily under almost the same conditions until 
they reached approximately 100,000 miles. 
During the period, car-by-car mileage figures 
were taken by Ford technicians to determine 
the mpg attained by the different drivers. 

What would you guess? Did each car get 
the same or almost the same mileage? Did 
mpg vary by a mile or two per gallon? Or was 
it more? 

According to Ford the mpg over the entire 
testing period ranged from a high of 32.9 to 
a low of 26.1. That's how much of an mpg 
difference driver habits make. 

Those who weave in and out of traffic, make 
jack-rabbit starts, and slam on the brakes in- 
stead of coming to a gradual stop should con- 
sider their driving habits before complaining 
that their cars get terrible mileage. .قاس‎ S. 


changes from this baseline mileage 
figure. 

Our tests showed that defects hav- 
ing to do with ignition timing and 
spark plugs cause significant mpg loss. 
Dy contrast, the other alterations to 
the PS test car, except for one, showed 
only minor losses in fuel economy. This 
one exception—inflating tires above 
the recommended spec— resulted in an 
increase. This was expected, of course, 
because greater air pressure reduces 
the tire's rolling resistance. However 
if you choose to do this, dont sacrifice 
tires by increasing air pressure beyond 
a reasonable level, which is 10 per- 
cent above the maximum pressure 
specified on tire sidewalls. If you go 
beyond that, over-inflation could cause 
abnormal tread wear. 

In laboratory dynamometer tests, 
the losses in fuel economy resulting 
from out-of-spec tuneup factors such 
as spark-plug and timing adjustments 
have ranged from nine to 12 percent. 
In the PS test car the loss ranged from 
14 to 25 percent. 

One explanation for the sharp dif- 


| ferences may be the cars that were 


tested. In the 1975—' 78 period, when 
Champion conducted its tests, six- 
and eight-cylinder engines predomi- 
nated. The engine in the Tempo is a 


| four. When there’s a bad spark plug, 


for example, in this smaller engine, 
a greater percentage of fuel is wasted 
than would be by a six- or eight- 
cylinder engine with a similar misfire. 

Another explanation may be resis- 
tance forces present during road 
tests. For instance, wind doesnt af- 
fect the fuel economy of a car tested 
on a dynamometer. 

Differences in results aside, the 
major conclusion that’s been reached 
from fuel-economy testing, whether 
done on the road or on a dynamom- 
eter, is this: If you want to get maxi- 
mum fuel economy, keep timing set 
to specs, and keep spark plugs in 
mint condition. Always clean and re- 
gap spark plugs and check timing 
when you change oil. 

Will you be able to tell whether 


your efforts to improve fuel economy 


are paying off? That depends on the 
shape your car is in. If it’s in rough 
condition, a tuneup and attention to 
any other defects will probably en- 
able you to see a noticeable increase 
in mpg. 

However, if your car possesses only 
one or two of the minor deficiencies 


| that dont have much effect on fuel 


economy, it's not likely you'll notice 


| a change unless you install an mpg 


gauge. And because such an instru- 
ment costs $100 to $200, you may 
find it difficult to justify the expend- 
iture for one. 


High-rise decks for 
above-ground pools 


Take your pick of two easy-to-build decks that add safety, storage, 
and seating to that summertime treat, the above-ground pool— 
and make it more attractive in the bargain. 


Drawbridge stairs 


By VERNON J. STERBA 


n above-ground pool may cool off 
A» kids' summers, but it can 
Malso leave you worrying about 
shaky ladders, uninvited swimmers, 
towels all over the lawn, and wet bod- 
ies in the living room. 

The remedy for those cares and woes 
is this sturdy, safe pool deck, which pro- 
vides seating for eight swimmers and 
a swing-up stairway—and can be as- 
sembled for less than $400. 

The deck rests on six pressure-treat- 
ed 4 x 4s sunk three feet down (or be- 
low the frost line) and anchored in 14 
to 16 inches of concrete. Here are the 
details: 

Attach the 2 x 8 beams to the posts 
with %-by-three-inch lag bolts and 

Continued 


Backdoor bridge 


By TONY LAURIE 


unto itself? Does it stick out in your 

backyard like a sore thumb? Here's 
a deck that connects house and pool, 
increases storage space, and holds a 
clan of tanners and bathers. 

Start building the deck by anchor- 
ing the 4X4 pressure-treated cedar 
posts into metal bases on top of con- 
crete footings. My plans called for a 
deck 16 by 22 feet, so I sank nine holes 
in rows of three, with the posts seven 
feet apart along the length and five feet 
apart along the width. A tenth post 
supports the ledger where it extends 
past the house. 

I used lead shields and ?4-by-four- 

Continued 


1 s your above-ground pool an island 


washers. Use a metal hinge bracket 
for the center crosspiece. I extended 
the beams past the posts and butted 
them. Trimming with a router gives 
the beams a finished look. 

Lay the 2 x 4 decking with a Ys-to- 
4-inch gap between the boards to allow 
for water runoff. Two 16d nails anchor 
each board at each beam location. Leave 
a one-to-1'4-inch clearance between 
the decking and the top of the pool for 
installation of solar or winter covers. 


inch lag bolts to attach the 2 x 10 led- 
ger to the foundation. Many decks this 
high can just be fastened to the box 
beam or sill plate, so won't require drill- 
ing into concrete. 

Install the 2 x 10 deck beams paral- 
lel to the ledger. I chose to nail two 
beams together, attaching them to the 
post with a sheet-metal anchor. A 
more common approach is to run one 
beam on each side of the post and bolt 
them through. 
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The three guardrails are easy to 
install. The post nearest the stairs pro- 
vides an upright for the first guardrail. 
Finish framing with a 4 x 4 bolted to 
the deck, and attach a 2 x 4 crosspiece. 
A second guardrail is framed by a post 
and a seat-back support. A third is dis- 
guised as an armrest on the bench seat 
nearest the stairs. 

The stairs are hinged so you can 
raise them like a drawbridge to block 
off entry to the pool. I used a hook and 


Next, attach the 2 x 8 joists to the 
beams with metal joist hangers and 
one-inch roofing nails. Then bolt the 
2 x 3 railing uprights to the joists. This 
is a good time to lay a surface under 
the deck. I recommend a three-inch bed 
of gravel to prevent puddling, which 
deters mosquito and weed growth. 

Redwood boards often are used for 
decks, but I decided to go with 34-inch 
marine-grade plywood. (If it’s good 
enough for boats, it’s good enough for 


To simplify construction, posts serve as 
supports for wraparound benches. Cut 
a niche in the 4< 4 uprights for 2x8 
backrests, and nail to deck. Seats are 
2 x 8s nailed to blocks. 


eye to hold the stairs up, but you may 
prefer a chain and padlock. Rest the 
stairs on bricks or concrete. 

Pool ladders are two four-foot lad- 
ders connected by a platform. For sta- 
bility, remove one of the ladders and 
bracket the platform to the beam. 

The area under the deck is an ideal 
spot for hanging hoses, vacuums, and 
skimmers. You may also want to use 
this space to hide the filter system 
and pump. 


pool decks.) Because plywood comes 
in four-by-eight-foot sheets, spacing 
for runoff isn't possible. However, you 
can lay the plywood so that it slopes 
one inch every seven feet or so away 
from the house. To facilitate drainage 
I drilled '4-inch-diameter holes every 
12 inches. 

To further enhance the yard, I added 
a patio around the stairs. It also pre- 
vents dirt from being tracked up to the 
deck and into the pool. 


Wks, ۳ = 3 
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Kitchen window was removed and 
opening enlarged to take sliding glass 
doors for easy access and better view. 
Guardrails are 2 x 3s bolted to joists, 
with staggered 2 x 3 crosspieces. 
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Results of the eighth annual PS/APA contest: ۱ 
prizewinning panel projects 


BD op SCIENCE's eighth annual design competition first seven years of the contest. This meant that any home 


in cooperation with the American Plywood Assn.  workshopper could compete with projects built from wafer- 
marks the beginning of a new era. As announced in board or particleboard—or even specialty panels such as 
the November 1983 issue, eligibility was expanded this —oriented-strand board and Com-Ply board if these rare new 
year to include all structural panels—not just the soft- wonders could be found in local lumberyards. 
wood plywood to which entries had been limited for the Continued 
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CATEGORY: 1/2 PANEL 


Kansas City, Mo. 
Modular coffee table 


i 
ehh 


Half sheet of ?4-in. ply 
gives all parts for single 
unit shown at left. If 
you use the other half- 
sheet to create an iden- 
tical table, you can pair | 1 
the units (as above). Rig tty او‎ Sy 
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CATEGORY: 
SINGLE PANEL 


CHARLES P. GHIRINGHELLI 
Franklin, Mass. 
Computer work station 


This prizewinning designer is consulting engineer for an 
automation firm. When he got a home computer last year, 
he went in search of a worktable but could find nothing 
suitable. So he designed this one, with this contest in mind, 
and built it for less than $60. It's on casters to roll to handi- 
est location, bringing manuals along on compartmentalized 
shelf. Its data stand folds flat when not in use. 


CAIEGO [JV d / 0 IC) 6 PAN HS Sleek simplicity is the hallmark of this stepped frame for a 


. — water-filled mattress. Cutting diagrams for two sheets of 
ak [t| [ £-] [E | Burnaby, B.C., Canada plywood and two of particleboard are on later page. Parti- 
| = Water-bed platform cleboard is used for platform and supporting pedestal, 
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Otherwise, the basic rules remain unchanged. Entrants 
had to design projects that used as much of their chosen 
panel or panels as possible, with minimal waste. The proj- 
ect then had to be built, photographed, and submitted (with 
the cutting layout) for judging by the March 1 deadline. 
Projects were entered in one of three categories, depend- 
ing on the amount of panel material required to build 
them—one-half of a four-by-eight-foot panel, a full panel, 
or 1/5 to six panels. (Our panel symbols before each name 
indicate the amount and thickness of plywood used.) 

The judging was conducted last spring at APA head- 
quarters in Tacoma, Wash.—by me (as the PS editor in 
charge of reader activities) with the help of Maryann Olson, 
project coordinator for the Information Services Division 
of APA. Once the nine prizewinners were chosen, APA dis- 
patched checks to the cash winners, and PS sent a hand- 
some library of DIY books to the honorable mentions. 

APA cabinetmakers then set about reconstructing each 
of the nine winning projects to make certain all dimen- 
sions checked out and the resulting assembly was practi- 


cal for its stated purpose. Maryann and I selected colors : 


for each project for the most varied and attractive portfo- 
lio presentation, and here's the result of all that work 
involving several hundred people. 


Because this was the first year of expanded eligibility, | 


the contest wasn't able to wean as many craftsmen as ex- 
pected away from the familiar and trusted plywood panel; 
plywood is obviously still the first choice in America's home 
workshops. But there were a handful of entries built partly 


or entirely of particleboard—and a still better sampling t- 
of those built of waferboard. Only a few entrants under- ' 


stood that everyone was invited to mix panels in the 
multiple-panel category, but two such entries won—the 
water-bed platform and the lockup computer center. 

You can assume that Robert Chester’s water-bed frame 
meets rigorous standards because he’s a checker of plans 
submitted to the city of Vancouver, B.C., for building 
permits. Chester says: “Thanks to the help of a friend, 
Kerry Williams, the project was completed in seven hours 
—plus a couple of days for painting in my apartment.” 

The butt joints of Laura Mobberley’s coffee table were 
made by means of the Elu system, in which grooves are 
cut into both members so that glue and “biscuits” (com- 
pressed-wood pieces) can be inserted. The entire assembly 
was clamped at one time to ensure true squareness. 
Mobberley’s original prototype units can be seen in the 
snapshots on the last page of this article. For the rebuilt 
version shown in the color photos, the APA shop used stan- 
dard glued-and-screwed butt joints. 

This year’s winners present perhaps the broadest range 
of professional backgrounds of any such group to date. 
Though there are four engineers, their disciplines vary 
greatly: aerospace, metallurgy, automation, and mechanics. 
The same is true of the two teachers: one in school shop, 
the other in science. Only one winner is a professional 
designer—in architecture. 

This year’s great surprise was the flood of computer- 
stand entries. There had been four or five in the 1983 
competition (and I awarded a grand prize last year to a 
video-game center), but I was unprepared for 84 و‎ deluge. 
When it came to tallying the entries by project type (beds, 
bookcases-cabinets, tables-desks, chairs-benches), the new 
category, computer furniture, outstripped the rest by a large 
margin, accounting for nearly one-fifth of all entries 
received. Even more unexpected, perhaps, was the qual- 
ity of these computer-related projects. Evidently, once a 
PS reader has invested in computer components, he or 
she is not content to stack them on makeshift or merely 
utilitarian stands or desks. So the winners’ circle reflects 

Continued 
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$250 SPECIAL-MERIT AWARDS 
1/2 PANEL = 


TN PETER FAVOT 

ae Kanata, Ont., Canada 

Lg Stacking tables 

It’s clever the way this design- 
er gets his second, smaller ta- 
ble out of the hole he cuts in 
the top of his first (into which 
he drops a panel of smoky 
Plexiglas). The 40-in.-sq. table 
stands 30 in. high; the 22-in.- 
sq. table, only 17 in. The legs + 7" 
are bent by kerfing. L 


. SINGLE PANEL [B 27 


BENCH-TOP 
۳11۳۳۶۳۳ 
an 


| ERAN workbench 


9 


Sturdy work station stores in a closet or alongside your 
car in a tight garage—ideal if you lack space for a workshop. 
This bench has a canvas pouch to keep tools and small parts 
handy, plus a panel vise built around two pipe clamps. It 
folds flat so you can carry it to the job. 


11/2 TO 6 PANELS 


=. DAVID A. VARLEY 

۱ 5 Catasauqua, Pa. 

zd Lockup computer center 
= 3 


When pivoted shut and locked, 
this enclosure secures all com- 
ponents except the monitor, 
and it is anchored to the cabi- 
net top. One special design con- 
sideration was that the units 
swing in either direction for 
use by family members who 
are right- or left-handed; there 
are also toddlers who love to 
punch keys of an unattended 
computer. The half panel can 
be made of particleboard, as- 
suming you paint it. 
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HONORABLE-MENTION AWARDS 


BENTON C. BALL 
Gladwin, Mich. 
Child's computer stand 


EUN 
due 


۱۲ A half sheet of waferboard 
. proved ideal for this stand for 
the family's youngest com- 
4. puter expert; cutting and as- 
sembly couldn't be simpler. 
Dimensions shown as "X" are 
to allow for the saw kerf when 
cutting shelf and back to iden- 
' tical lengths. Power-cord holes 
are drilled through shelves 
and right side. There's also a 
shallow dado cut across this 
side to help support slotted 
|: projecting shelf. 
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SINGLE PANEL Amherst, NS. Canada 
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Firewood cart 
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Cutting diagram above shows more waste than we usually 
allow prizewinners, but unit was scaled to roll through stan- 
dard doorways and to accept the 16-to-18-in. wood used in 
the stove. When tipped back, this woodbox rolls easily 
(empty or loaded) between woodshed and stove. A one-in. 
dowel serves as the handle. Cart is handsome enough to 


park at hearth side; two rear bins hold paper and sticks. 


1 4/2 TO 6 PANELS 
BERT BROGDON 


Hurst, Texas 

Mini bass cat 
Three objectives motivated this project: The boat had to fit 
the bed of a compact pickup; it had to cost less than the 
$400 factory-built equivalents; it had to double as a duck 
blind. Total cost of the prototype shown, including the troll- 
ing motor? $125. This catamaran is virtually unsinkable 
without any flotation, and there’s lots of storage space below 
hingled lids of the marine-plywood pontoons. 


28" = 


FLOOR 
ARID DETAILS 


BULKHEADSCT 


FON TSO | 


this surge of interest: Without any conscious attempt, I 
crowned one computer-related project in each category. 
Also appearing in all three categories this year (equally 
by chance rather than by design): Our neighbor to the 
north, Canada, is represented from one coast to the other, 
but what’s even more impressive is that although only 
five Canadian entries were submitted, three of these made 
it to the winners’ circle—an obvious triumph of quality 
over quantity. And one of the Canadian achievers this year 
is a second-time winner: Architect Peter Favot's half-sheet 
stacking tables join the clever toy box that won him the 
grand prize in this category in 1981. Favot created a stir 
with the judges by claiming this was his third win, be- 
cause that would have been unique in the eight-year his- 
tory of this contest. But when he told me PS had published 
his first winning project in April 1974, I knew that that 
was well before this annual competition had been inaugu- 
rated. Checking back, I found he'd won the last in a se- 
ries of “One-Weekend Project” awards offered for a year 
or two back then. So the honor of being a three-time win- 
ner in the PS/APA panel contest remains to be claimed. 
There are always a few readers who greet a portfolio of 
winners such as this with the attitude: “I could do better 
than that!” Such readers are invited to try. I'll be announc- 
ing the ninth annual PS/APA contest in the November 


. issue (with the entry deadline of March 4, 1985). But 


there's no need to wait if you feel inspired by this portfo- 
lio of winners. The categories and entry requirements are 
to remain the same as for this year's competition. (The 


most recent publication of those rules was in last Febru- 


ary's issue.) Once again, any structural panel bearing an 
APA grade trademark will be eligible. 
So you could get started on your entry right now. The 


big news about next year's contest is that APA is upping 


the ante: There will be three grand prizes of $1,250, and 
the three special-merit awards will be $500 each—for a 
total of $5,250 in prize money—along with the usual 
honorable-mention award of a fine workshop library from 
the Popular Science Book Division. 

Speaking of which, one of the books to be included in 
those prize shipments next year is sure to be of special 
interest. As you read this, the PS Book Division is put- 

Continued 
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Here are two more arrangements pos- 
sible with modular table. Two or more 
in a straight line form room divider (top). 


ting the finishing touches on a handsome hard-bound 
volume that includes complete plans for all 67 of the 
prizewinning projects from the first seven years of this 
contest. This is a book many PS readers have requested 
because most of the plans sheets on these earlier projects 
are out of print. l'll let you know later this year when 


the book will be published and how you can get a copy. 
Meanwhile, you'll doubtless want plans for one or more 


PARTICLE BOARD 


. PARTICLE BOARD 
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Folding workbench is an easy tote. 
Canvas pouch squashes flat and is kind 
to sharp edges of chisels and planes. 


Standard wagon wheels let firewood 
cart roll to the woodpile. And it won’t 
trail debris when it rolls indoors. 


of this year’s winners. APA is racing to complete the plans 
folders as this goes to press, and you can get them for $2 
each from American Plywood Assn., Box 11700, Tacoma, 
Wash. 98411. For ease in ordering, see the coupon in this 
month’s “Shop Talk.” 

And thanks to all who competed in this Olympic year. 
To those who didn't win, well, look at it this way: At least 
you don't have to wait four years to try again!—AI/ Lees 
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7 ROBERT CHESTER 
ss ~ | Burnaby, B.C., Canada 
۳ Water-bed platform 


This grand prizewinner is listed again because four cutting 
diagrams couldn’t be included in color portfolio. All are 
Yin. panels, but two are MDO plywood—for exposed sur- 
faces—and two are particleboard. As photo at left demon- 
strates, large frame breaks down into components that can 
be carried by one person if bed must be moved: Footrail 
plank is screwed across the inside of the assembled ۰ 
Headboard latches across their opposite ends before mat- 
tress is placed and filled. Frame also provides sturdy seating. 
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No complicated poles and ropes are needed to erect Nova 
Aero tents: You simply use a portable compressor or hand 
pump to set them up. Prices range from $86 to $296. 


By RICHARD STEPLER 
Photo by Greg Sharko 


ll it took was time: I hooked up 
each of the Nova Aero tents in 
the photo to a Coleman Inflate- 
All portable compressor and watched 
as each slowly set itself up. In the case 
of the one-person Scout (foreground) 
it took seven minutes; for the two- 
person Voyager (left rear), nine min- 


utes; and for the four-person Pioneer 
(right rear), 20 minutes. And that 
didn't include filling their air mat- 
tresses. To make setting up these tents 
practical, l'd recommend a higher- 
volume compressor or even a foot- 
operated pump. In fact the DeGeorge 
Tent Corp. (4499 126th Ave. N., Clear- 
water, Fla. 33520), importer of the 
tents, says that the $7 foot pump it 
offers can inflate the Scout in just two 
minutes and the larger Pioneer in six. 


Setting up a Nova Aero tent is like 
blowing up a beach ball: No matter 
how complex the tent's support struc- 
ture, only one inflation point is needed 
(the others in the photo are for defla- 
tion). Plastic tubes inside link the 
sausage-like support tubes, which are 
enclosed in rip-stop nylon sleeves. Tent 
floors are laminated woolen cloth; a 
separate air mattress covers the en- 
tire floor. The tents have screened 
doors and two screened windows. 

Prices of the made-in-Taiwan tents, 
including air mattresses: Scout, $86; 
Voyager, $107; and Pioneer, $137. Two 
larger tents (not shown) are the six- 
person Buccaneer ($201) and the eight- 
person Challenger ($296). 
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Popular Science 


leisure home of the month 


Hermit'S cabin 


The first underground post-and-beam in our series, this compact 
house—just over 600 square feet—has minimal partitioning so 
that room spaces overlap to give dual use of floor areas. It's an 
ideal retreat for a single—or for a very friendly couple. 


By AL LEES | 
Renderings by Malcolm Wells 


hen we asked Charles Woods, 
W well-known designer of earth- 

sheltered homes and author of 
Natural Architecture (a $15.50 paper- 
back from Van Nostrand Reinhold, 
New York, N.Y.), to create the small- 
est practical space for an "under- 
ground" holiday retreat, he enlisted 
the aid of the father of the genre, 
Malcolm Wells. We presented two orig- 
inal Wells designs as the June install- 
ment in this year's leisure-home series. 

Wells functioned as consulting ar- 
chitect and illustrator on the Woods 
commission, and the result of this 
collaboration is the snuggest little 
burrow ever designed for human habi- 
tation. Fully earth-bermed on three 
sides and fronting on a small sunken 
patio, the cabin sports a roof deck con- 
sisting of tongue-and-groove pressure- 
treated lumber topped by plywood, a 
butyl-sheet waterproofing membrane, 
six-inch insulation planks, 18 inches 
of subsoil, and six inches each of top- 
soil and mulch. It's all held up by 
rustic posts (the large dots in the 
floor plan). 

A particularly nice feature is that 
six-foot-diameter masonry silo that in- 
tersects the buried back wall to serve 
as a light shaft. Note that this north 
wall of the house is pierced by a dou- 
ble-casement window opening into the 
well to offer true cross-ventilation. 
There's even a light fixture mounted 
outside this window so you can illumi- 
nate the curved rock wall at night. 

Because the house is built on a 
structural four-foot module, you can 
make it larger—or even smaller— 
without major adjustment in the basic 
plans. But the floor plan represents a 
shrewd utilization of the space as di- 
mensioned: A convertible couch (or 
Murphy bed) tucks away during the 
day to expand the living room, and 
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the greenhouse (with a stone floor and 
fiberglass water tubes for storage of 
solar heat) lends space to both kitchen 
and dining areas. 

The entire floor acts as a heat ex- 
changer because insulated four-inch- 
diameter plastic pipes run parallel 
under the slab, 12 inches on center, 
to bring air through the earth mass 
from a duct running along the front 
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of the cabin. A foot-square metal duct 
sucks in hot air at ceiling level and 
adds it to the pressurized under-floor 
distribution system. 

Want more discussion on earth-shel- 
tered homes? See this issue's "Shop 
Talk," in which I welcome a guest 
debate on the pros and cons of these 
homes between architect Woods and a 
critic of underground houses. 
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A construction package includes floor plans that show electrical, 
plumbing, and heating installations, structural sections, elevations, 
landscaping suggestions, basic specs, and a materials list. Mail $100 


for one set, $20 for each additional set, to Charles G. Woods, Natu- 
ral Architecture, R.D. 3, Box 538, Honesdale, Pa. 18431. Visa and 
MasterCard orders should be phoned to (717) 253-5452. Use that 
number, too, to ask any questions about the house before ordering. 
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Dotted line in section above indicates 
an ideal slope for siting this house. 
However, many other grades (or even 
a flat site) would be adaptable. The 
dashed lines show how much excava- 
tion is recommended to place footings 
and foundation. It's important that soil 
is cut back at safe angle to avoid cave- 
ins. The line from the sun (far right) 
shows how low winter rays duck under 
the projecting eaves for solar gain—not 
true of high summer sun. 


For a striking portfolio of 
color photos of a wide va- 
riety of imaginative vaca- 
tion homes, send 35 cents 
to Red Cedar Shingle and 
Handsplit Shake Bureau, 
515 116th Ave. N.E., Belle- 
vue, Wash. 98004. No plans 
are offered; however, ad- 
dresses for more informa- 
tion on four packaged 
homes are included. 
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Today’s aerodynamically styled motor scooters are shedding the putt-putt 
image of these little machines: Some engines are four-stroke, while two-stroke 
engines have automatic oil injection; transmissions are automatic; suspensions 


have more travel to soften bumps; and vibration levels—a problem with 
scooters of the past—are remarkably low. Prices range from $400 to $1,500. 


By JAY KOBLENZ 


cles in the U.S. are now entering 

the marketplace with a fresh idea 
—the modern motor scooter. The new- 
est scooters— Yamaha's Rivas and 
Honda's Elite and Aero lines—are 
more than mere styling exercises, de- 
signs that put different sheet metal 
and plastic over an old idea. The new 
PHOTO BY THE AUTHOR 


T he two largest sellers of motorcy- 


scooter technology emphasizes ease of 
operation, low maintenance, practi- 
cality, and stylish good looks. 

In test rides of the new machines, I 
found that they are indeed easy to 
maneuver. And they're no slouches on 
performance, either. ۲۱۱ give you more 
riding impressions later. Here are the 
major differences between the old and 
new generations of motor scooters: 

e Styling is obviously different, 
with an integrated and sleeker ap- 


pearance. But the basics of two small- 
ish wheels, a step-through frame, and 
an engine hidden under the seat are 
true to scooter tradition. 
€ Four-stroke engines on the larg- 
est models improve exhaust emissions, 
fuel efficiency, and longevity. They also 
provide smoother operation at speed, 
and quieter mechanical and exhaust 
sound. 
€ Two-stroke engines have auto- 
Continued 
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Scooter quintet (facing 
page, from far left): Yama- 
ha Riva CV80, Yamaha Riva 
XC180, Honda Gyro, Hon- 
da Elite, and Yamaha CA50. 
Sleek styling of Riva XC180 
shows at left. Top-of-the- 
line Honda Elite is shown 
above left, while the Honda 
Aero 125 is at right. An 
Aero 125 (top, this page) 
takes a turn at speed. The 
rider, an experienced bicy- 
clist, found it easy to learn 
to ride the scooter with a 
few hours’ practice. 


AUGUST 1984 | 97 


Honda Gyro’s unique articulating chas- 
sis lets rider lean into turns while keep- 
ing rear wheels flat on the pavement. 


matic oil injection—no premixing of 
gasoline and oil. 

® No gears to shift: With one- or 
two-speed V-belt automatic transmis- 
sions, you simply open the throttle 
and go. 

e Electric starting is standard. Au- 


tomatic chokes also simplify the start- 
ing procedure. 

e Riding comfort is improved be- 
cause of the low vibration levels pro- 
duced by the new motor designs. Seats 
are wider and thicker, and suspensions 
have more travel to absorb jolts from 
the scooters' small tires. 

The largest motor, in the Riva XC180, 
is a single-cylinder unit with a gear- 
driven single-shaft balancer to cancel 
primary vibration. Explains Yamaha's 
Mark Porter: "It's a counterrotating 
system that eliminates the dynamic 
imbalance of the motor. The crank- 
shaft puts out a vibration away from 
the crank, and the balancer puts a vi- 
bration back into the crank and stabi- 
lizes it. By feeding them into each 
other, the two vibrations together 
equal virtually nothing." 

The Riva motor is air cooled, relying 
on a flywheel-mounted fan to bring 
cooling air into the enclosed engine 
compartment. Cooling fans abound on 
the scooters: Honda has fans mounted 
on alternators and on both ends of its 
V-belt transmissions to ensure the lon- 
gevity of components that get the most 
wear. 

With the Elite, Honda has intro- 
duced more than just futuristic styl- 
ing and a pop-up headlight; it is also 
the first water-cooled scooter. Elite's 
fan and radiator are mounted inside 
the front body panels, and the cool- 
ant flows underneath the scooter to 
the engine. | 

Perhaps the most unusual new scoot- 


PS comparison table: 10 new-generation motor scooters 


Honda 
Specifications Elite 


Honda 
Aero 80 


Honda 
Aero 125 


Designed in two parts, the 50-cc Gyro's 
driven section includes the two rear 
wheels and engine. The front half of 
the scooter is allowed to pivot as much 
as 40 degrees while the two rear 
wheels remain flat on the ground. 

Although the Gyro has a two-speed 
gear-driven transmission, the other 
scooters rely on V-belt drives. The belt 
runs between two pulleys. À centrifu- 
gal clutch allows the belt to slip down 
the V channel on the driven pulley as 
speed increases. On the drive pulley, 
as engine speed increases, centrifugal 
force on weight rollers increases, forc- 
ing the movable drive face inward. 
This allows the belt to run on a pul- 
ley of greater diameter, reducing the 
drive ratio. 

As an experienced motorcyclist, I 
found the scooters to be the simplest 
motor vehicles I’ve ever operated. 
Below 40 mph, their light steering was 
an asset. The 125-cc and larger mod- 
els could reach higher speeds but 
seemed less stable than a motorcycle. 
For occasional fast runs the scooters 
are acceptable, but I would recom- 
mend a motorcycle if freeway runs are 
going to be a staple. I prefer the scoot- 
ers for their intended purpose: short 
hops to the store. I found that even 
the smallest scooters can accelerate 
with automobile traffic. 

A lesson in scooter operation and 
safety is highly recommended for 
beginners. After you learn the start- 
ing procedure and how to operate the 
brakes, just twist the throttle and go. 


er is the Honda Gyro, a three-wheeler. But dont forget your helmet. us 
Honda Yamaha Yamaha Yamaha Yamaha 
Aero 50 Honda Gyro Honda Spree Riva XC180 Riva XC125 Riva CV80 Riva CA50 


Engine type ` 4-stroke 1-y. 2-stroke 1 cyl: 2-stroke ۰ 2-stroke 1-۷ - 2-stroke 10۳ 2-stroke 1-eyl. 4-stroke 1-cyl 4-stroke 1-cyl. 2-stroke ley. - 2-stroke 1 i 
Displacement 
(ec) 124 124 80) 49 qo 49 171 124 79 48 
ratio - 13:1 e PES BAL- 3.24 ME MCA ES : Fed eel IHE 1041 - oo EL 5 Rl eee 
Carburetion 22-mm CV 18-mm piston lo-mm piston imm piston 13-mm piston 13-mm piston Mikuni BS2& TK Y22P Mikuni VMIS TK ۵۳ 

auto choke valve valve valve valve valve 
Net torque aS ۱ ۱ zo | = docu eim mios ce | : [o e ee ER 
(Bia) @ pm ta 134-5000 na 28 ۰ ۰. . 8 na. 154 6500  09(« 6000 08@ 4000 054 4500 


Transmission Var. -speed Var.-speed Var.-speed 
auto auto auto 
Brakes Drum/drum Drum/drum 


Drum/drum 


Trailing tink 


Front Trailing link 

suspension 

Rear Dual hydraulic Dual hydraulic Swing arm 
suspension shocks. ` Shocks . with shock. 


Weight (ibs.) 216.0 125.0 


Trailing link 


Var.-speed 


auto 


Drumidrum 


Var.-speed 2-speed auto 


auto 

Drum/drum | Drum/dual- - 
uc ^ drum 

Telescopic 


Trailing link Trailing: ink 


shocks 
Swing arm Hydraulic ‘Single 
with shock shock .- shock 


125.0 85.5 


LOO + 


V-belt auto 


Drum/dram 


Bottom link 


V-belt auto V-belt auto V-belt auto 


- Drum/drum  Dumidrum. Drum/drum — 


Bottom ink Bottom link Bottom. fink 


a Unit swing arm Unit swing arm. (Unit swing arm Unit swing arm 


with gas shocks o 
201.0 


Fuel tank Ee qp CS 
WE CRG Ig c Dp 
Fuel use 

(esi. mpg) 100 100 + 100 + 

Top speed : zt Se 
(est. mph) onc 60 . 45 
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WE GOT THEM ALL! 


We bought the entire Suppi of a world- 
famous Japanese maker's finest cord- 
less phone. We got every last deluxe 
1500 ft. Tote & Talk® cordless that was 
available and WHEN THEY'RE GONE, 
THEY'RE GONE! You'll never find a 
better cordless value or better cordless 
eee But the SUPPLY 5 
IMITED, so you'd better act today! 


ONLY THE BEST! 


The 1500 ft. Tote & Talk® is a serious 
communication instrument — not a toy. 
Made in Japan, not Taiwan or Korea, 
this is the cleanest sounding, most 
solidly-built cordless phone we've ever 
tested. In fact, it sounds so good, you'll 
probably forget you're using a cordless. 


MORE THAN TWICE THE RANGE! 


With up to 1500 ft. range, the Tote & 
Talk® cordless phone will go more than 
double the distance of most other 
brands. Now you can be anywhere on 
your property or even at the neighbor's 
and never miss a call again. You can 
make calls from anywhere too — from 
the garage, from the yard, or from 
across the street! 


Spec 


Leatherette 
Inlays fit 
any decor 


LOADED WITH FEATURES 


The 1500 ft. Tote & Talk® cordless is 
loaded with convenience features like 
2-WAY PAGING so you can signal the 
base from the handset or the handset 
from the base unit. It's got INTERCOM 
operation between the cordless handset 
and an ordinary phone indoors, with a 
HOLD feature that lets you discreet 
screen incoming calls. The deluxe lote 
& Talk? cordless even has a GUARD- 
TONE SECURITY system with 15 
different combinations to prevent 
unauthorized dialing by another 
nearby set. 


QUALITY AND PERFORMANCE 


The best feature of the 1500 ft. Tote & 
Talk? is its superior performance. It's 
every bit as reliable and functional as 
the standard phone that hangs on your 


kitchen wall and it's built to last every bit / 


as long. When you order the 1500 ft. 
Tote & Talk* you're getting the finest 
cordless quality money can buy — 
for not very much money! 


SAVE A BUNDLE! 


Thousands and thousands of 1500 ft. 
cordless Tote & Talk® phones have 
been sold for $149 to $159, but now, 


ial Buy! 
FAMOUS 1500 ET. RANGE 
CORDLESS TELEPHONES 


SOLD NATIONALLY 
FOR *149.95-$159.95 


YOURS FOR ONLY 


7988 


$99.88 WITH 
10 MEMORIES 
SUPPLY LIMITED! 


because of our special buy, you can 

own one for as little as $79.88 —ABOUT 

HALF THE NATIONALLY ADVERTISED 

PRICE! This offer is good only while the 
(۲6۵56۲۱۲ su P y lasts and WILL NEVER 
E REPEATED! 


RISK FREE HOME TRIAL 


You can try the 1500 ft. cordless Tote & 
Talk® risk free with your credit card by 
eae our 24-HOUR TOLL-FREE 
HOTLINE below or send your check for 
only $79.88 plus $4.50 postage and 
handling. Order number 8955. If you're 
not completely satisfied, just return it in 
its original package within 30 days 

for a refund. 


10 MEMORIES — ONLY $20 


For only $20 more, you can get the 

1500 ft. Tote & Talk® with 10 “Automatic 
MEMORIES. Store frequently- called and 
din pie numbers and dial them 
quickly and conveniently on a simple 
2-button command. Eliminate dialing 
errors and save lookup time when 
you're in a Hurry. Order No. 8965 — 
only $99.88 + $4.50 P & H. 


DON’T WAIT — THE SUPPLY IS 
LIMITED — ORDER YOUR 1500 FT. 
TOTE & TALK® CORDLESS TODAY! 


Remember, if you're not 200% happy, 
return the phone in original carton 
within 30 days for a cheerful refund. 


TECHNOLOGIES 


TOLL-FREE HOTLINE 

Credit card customers call 24 hours 
a day 7 days a week (add 5% sales tax) 
CALL TOLL FREE: 1-800-628-2233 
Md. Res. call (301) 363-0755 

P.O. Box 21323, Pikesville, MD 21208 


28 New Plant Court Owings Mills, MD 21117 
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Wordless Workshop 


By ROY DOTY 
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STUDIO SPEC" 
MAGNIFIER LAMP 

AT $59% YOU. 
CAN'T AFFORD TO 
BE WITHOUT IT. 


ORDER NO, 
MXIM 


This quality all-metal construction UL recog- 
nized lamp uses a standard 22W fluorescent 
circline bulb (the bulb is included!). Features 
of this great buy include a polished, distor- 
tion-free glass magnifier (X3); a 4-way, all 
metal clamp bracket; a full 45" reach. The 
lamp is available in two colors; Ivory and 
chocolate brown. 

You must agree, it's a steal at only $59.95 
each (plus shipping). If you buy 5 or more, 
it's only $54.95 each (plus shipping). Order 
No. ۱۰ 

Shipping is only $5.00 each in the con- 

tinental USA. 
SPECIAL BONUS! If you buy one or more of the 
magnifier lamps, you can get our LTS103 
bench lamp for only $10.95 each (plus $2.80 
each shipping). The LTS103 is UL listed to 
100 W, utilizes a porcelain socket, and in- 
cludes mounting brackets. 


To order call toll free | 
(800) 423-5336 
Calif. toll free 
(800) 382-3663 | 
18215 Parthenia Street Local 
Northridge, CA 91325 (818) 701-5848 | 
MasterCard and ie hole 
Visa accepted SHIPPING | 
QTY ORDERNO. COLOR PRICE SHPG EXT 
| -- 80-114 — 55995" 8500 __ | 
— BO-LTSIOS — $1095 $2.50 — | 
— 80-MXI5-FL — $9.95 8200 . 


*Only $54.95 for 5 or more TOTAL . | 


Credit Card* 


Name (please print) 


Exp. Date 


Signature 
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Shop Talk 


By AL LEES 


The great underground debate | build a superinsulated house. Any 


POPULAR SCIENCE, bothin the long-run- 


| ning leisure-home series and in arti- 


cles on innovative buildings and tech- 


| niques, has probably been the most 


consistent proponent of earth-sheltered 
architecture of all mass-circulation 
magazines. Although not ignoring pos- 
sible problems inherent in such con- 
struction (including that recent Oak 
Ridge National Laboratory claim that 
it’s not cost-effective), PS has always 
presented it as a valid alternative to 
conventional stick-built housing. 
William A. Shurcliff is an estab- 
lished writer on energy-saving con- 
struction who specializes in books on 
superinsulated houses and on attack- 
ing the “underground” alternative. 
Shurcliff volunteered a long critique 
of the earth-bermed house with a 
sunken patio PS commissioned (to 
kick off this year’s leisure-home se- 
ries in January) from earth-shelter 
specialist Charles G. Woods. I asked 
Woods for a response, and because he 


| has another (quite different) under- 


ground house in this issue, it seems 


| appropriate to devote most of this 
month’s column to the “debate,” which 
| will conclude in this space next month. 


Woods: Mr. Shurcliffs attacks on 
earth-sheltered architecture are famil- 
iar to readers of several publications, 
so when I published my book, Natural 
Architecture, I sent him a copy for 
comment. He responded by referring 
me back to an article he'd done for 


| Earth Shelter Living, listing the draw- 


backs of underground houses. So in 
this debate ۲۱۱ draw on both the gen- 


| eral list and the specific criticisms 


Shurcliff later made of my recent PS 
house. [Because of space constraints, 
some remarks are paraphrased. | 
Shurcliff: I just don't see why any 
architect should design such houses, or 
why any potential homeowner would 
want one—except maybe in Kansas, 
where tornadoes are common. 
Woods: Tornadoes and hurricanes 
are common in many other states, and 
anyone who's lived through one (as I 
have) will consider this an important 
advantage: Properly designed, an earth- 
sheltered house is safer in strong winds, 
lightning, and earthquakes—and with 
correct berming and swales, it's no 
more vulnerable to flood damage. 


Shurcliff: If you want keep warm, 


heat loss through walls, etc., is trivial. | 
The main heat loss is in the air change, | 
and air change is just as necessary in | 
underground houses. 
Woods: I agree that superinsulated | 
houses work fine and are one valid 
way to go. I also agree that both types | 
of houses need air, and heat exchang- 
ers are a good way of getting it. 
Shurcliff: Ten years ago, people as- 
sumed that underground houses had 
unique merit in helping you keep 
warm in winter, but with the advent 
of superinsulation this justification for | 
underground houses has ceased to 


| exist especially since superinsulated 


houses cost very little more than con- | 
ventional houses. 

Woods: That's a matter of design, 
which the Oak Ridge report ignores. 
some superinsulated houses will be 
more expensive than earth-sheltered | 
houses, and vice versa. It's meaning- 
less to compare the costs of a well- 
designed earth-sheltered house with 
those of a standard 2 x 4-frame house 
with single-pane windows. Superin- 
sulated houses don't, of course, fall 
into the latter category, with walls 
six to 12 inches thick, roofs up to 24 | 
inches thick, and larger studs and 
Joists to create room for that insula- 
tion—in many cases resulting in walls 
and roofs strong enough for berming 
or burying. My own estimates show ei- 
ther type of house as more expensive 
than a badly designed, hastily built, 
and poorly insulated one—and both 
are worth it. 

Shurcliff: The roof of an under- 
ground house must be very thick and 
strong to take the weight of earth 
heaped on it—and great attention is | 
required to make the roof watertight. 
This makes for extra cost. If a leak 
occurs, finding it and stopping it may 
be a grade-A nightmare. 

Woods: | agree that a leak can be 
a nightmare, but it need not be. All 
leaks on all types of roofs are prob- 
lematic. But leaks are unlikely on 
architect-designed -and -supervised | 
earth-sheltered houses. Many of the 
early ones were built by untrained pi- 
oneers who, through their mistakes, 
got leaks. There are many good water- 
proofing products, no more costly than 
good conventional roofing such as cedar | 
Continued 
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When you buy 
power tools, the only 
way to tell if they re 
really what you want — 
and need — is to try ۱ 
them out in your own shop. 
Which is why Shopsmith® offers you their 
NO-RISK woodworking. 

Your Shopsmith® MARK V purchase is 
backed by an ironclad 30-Day Money-Back 
Guarantee that lets you put America’s 
original 5-in-1 woodworking tool through its 
paces in your own shop...on your own 
projects, for 30 days — without risking a 
cent! 


You'll see first hand how the MARK V gives 
you the full capabilities of a table saw, 
vertical drill press, horizontal boring 
machine, lathe and disc sander — in one 
space-saving, easy-to-use unit. 


And you'll see how the MARK V's built-in 
accuracy takes the risk out of your wood- 
working. You're assured professional results 
on every project. 


If you decide the MARK V is not for you, you 
can simply return it — at Shopsmith's*? 
expense — for a full refund. There's even a 
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plan that lets you extend this 30-Day Money- 
Back Guarantee for a full year. Just one 
more way Shopsmitr 9 takes the risk out of 
woodworking. 

To find out how to put the MARK V to work 
in your shop — RISK-FREE — send for a 
FREE Information Kit today! 

You'll also receive a FREE one-year 
subscription ($6.00 value) to HANDS ON, 
our Home Workshop Magazine packed with 
project ideas and helpful tips. You are under 
no obligation. So mail your card today! 

Use this card to send for your FREE 
woodworking materials! 


Phone Toll Free: 1-800-228-5133 
In Nebraska: 1-800-642-8788 


Shopsmith Inc. 


The Home Workshop Company 
6640 Poe Avenue 
Dayton, Ohio 45414-2591 


Quality woodworking tools made in the USA! 


e Shopsmith. Inc.. 1984 
Shopsmith* is a registered trademark of Shopsmith. Inc 


Shopsmiths 
O-RISI » 
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Mail this valuable coupon 
TODAY! 


O YES! Please send me a Free MARK V 
Information Kit including the booklet "How 
To Determine Your Best Power Tool Buy". 
And enter my name for a FREE one-year 
subscription to HANDS ON magazine. | 
understand | am under no obligation. 


Name — 
Address |. . 
City 


State 


O ۱ currently own à 
Shopsmith power tool 


Make upto (. 
12° an hour Y 


Hundreds of Foley-Belsaw trained men E 
have succeeded in this fascinating ; 
and highly profitable field . 


YOU Can Do It Too! | 


Never before have money-making opportunities been so 
great for qualified Lotksmiths, Now lucrative regular 
lock and key business has multiplied a thousandlold as 
millions tëk more protection against rooming crime, 
Yet there's only one Locksmith for every 17,000 people! 


Train FAST at Home = Collect CASH PROFITS Right Away. | 


Toure inibussness ngacytoearm up دا‎ $12 50 an hour a Wrw days ۲ 


you Begin Poliry- Bettas shoricul iraineng. Take advanig 
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ais and egent plug mpl, i ustad legacies phus‏ یبیج 
pervisicn. plus Businéers-Dudlading Guidance wall enable you ۵ 0 KEEP‏ 

THE MONEY COMING IN? leal for retirement 


SEND FOR EXCITING FACTS—WNo Obligation! 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! 


MO RISK 
wy gira wilt poer ring 
Find sut ali abaut it! TRIAL! 1 
details! Kansas Ci 


Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 


or Fulltime business of | 


۲ FOLEY ۱ 
۱131۳ 


10519 Field Bldg. 


, MO. 64111 


HOW TO USE YOUR 
HEAD TO BUILD 
YOUR BODY. 


Some people work out hard, others work out 
smart without strain, sweat or hours of pain with 
the new scientifically designed Bullworker X5. 

Just 5 minutes a day doing a series of 
7-second exercises you can do at home, the 
office, vie وا‎ tia y 


FOLEY-BELSAW INSTITUTE 
10519 Field Bldg., Kansas City, Mo. 64111 
Please rush FREE Book "Keys to your Future." 


ui 
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ng to an expensive 
If you're smart and s Sus about building sng you 
‘try the Bullworker X5. New available 
mos sports ee and de urmani stores. Or, 
order di ly y sending c Or order 
for $4995 fo. : VEN 


Bullworker Service 
PO Box 803, Dept. 2019, Middlesex, N.J. 08846 
Credit card orders call toll-free 1-800-321-3400 


ordicfrack 


Jarless Total Body 


Aerobic Exerciser 
Duplicates X-C Skiing for the 


Cross- -country skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year ‘round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effective for weight 
control. 

More Complete Than Running 


NordicTrack pives } you a more complete work out- 

conditions both upper body and lower body 

muscles at the same time. Fluid, jarless motion does 

not cause joint or back problems. 

More Effective Than Exercise Bikes 

NordicTrack’s stand-up skiing motion more uni- 
PSI, 


104 | POPULAR SCIENCE 


Best way to Fitness 


formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 


Even Better Than Swimming 


NordicTrack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is supported 
by the water, thus METH these muscles from 
being effectively exercised. The stand up exercising 
position on the NordicTrack much more effectively 
exercises these muscles. 


A Proven, High Quality Durable Product 


NordicTrack is in its 8th year of production. Nordic- 
Track is quiet, motorless and has separately adjust- 
able arm and leg resistances. We manufacture 

and sell direct. Two year warrantee, 30 

day trial period with return privilege. r 7] / E 


Folds and stands on end 
to require only 15" x 17" 
storage space. 


Call or write for... 


FREE BROCHURE 


Toll Free 1-800-328-5888 | 
Minnesota 612-448-6987 
124P5 Columbia Crt., Chaska, MN 55318 


© Mores race Corp. 1984 
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Shop Talk 


| shingles, terne metal, or terra cotta. 


I’m personally impressed with butyl 
rubber roofs. If you have a slight slope 
or if you glue it down on a grid system, 
finding and repairing a leak is fast 
and cheap—especially if you only have 
six to 18 inches of earth overhead, 
which is what my plans call for. I can 


| carry six inches of wet earth and a 


30-pound snow load on a 16-foot span 
with 6 x 12 fir joists on four-foot cen- 


| ters. But butyl is virtually puncture- 


proof. And, of course, you needn't put 
earth on the roof at all, as with many 
of the bermed designs seen in POPULAR 
SCIENCE. An earth roof, however, will 


help keep a house cooler in summer. 


As for walls, leaks are rarely a prob- 


| lem when asphalt is applied with gravel 


backfill and drains are installed. After 
all, Mr. Shurcliffs favorite houses often 
have basements, which should also 


| never leak if properly built. 


Shurcliff: Underground walls must 
be very thick to withstand lateral pres- 


| sure of earth and frost —more expense. 


Woods: Most earth-sheltered houses 
have reinforced concrete of eight to 10 
inches, 12-inch concrete block, or all- 
weather wood of 10 to 12 inches. I dont 
consider these thicknesses extreme— 
they're commonly used in other types 
of construction, including superin- 


| sulated houses. 


[Concluded next month] 


Build yourself a winner 


You can get plans for any of the panel 
projects shown in the color portfolio 
in this issue. 
clip the coupon below. 


ORDER PLANS FOR PLYWOOD 
PROJECT CONTEST WINNERS 


American Plywood Association 
Dept. PS 8/84 

P.O. Box 11700 

Tacoma, WA 98411 


Please send me the following plans at $2.00 
each. Allow three to four weeks for delivery. 
Modular Coffee Table $ 
Occasional Tables 
Computer Stand 
Computer Work Center 


Firewood Storage Box 
Waterbed Frame/Headboard 
Computer Desk 

Mini Bass Boat 


| 


£95 کي 69 ?69 4 65 69 ج H‏ 


| enclose (total amount) 


This coupon is your mailing label. 
PLEASE PRINT 


Name _ 


Address 


City. State EID — 
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To simplify ordering, | 


ONLY NRI GIVES YOU TOTAL 
COMPUTER SYSTEM TRAINING 


Electronics comes to 
life on your NRI 
Discovery Lab®. 


Professional 3''»«digit 
multimeter with Action 
Audio Cassette to talk you 
through operation and use. 


Model 4 Technical 
Reference Manual 
enriches your training. 


Bite-size lessons 
build knowledge 
and understanding 
step by step. 


COMPUTER * MONITOR * 
DISC DRIVE * PRINTER 
* AND SOFTWARE... 


It's all included with NRI at-home 
training in Microcomputers and 
Microprocessors. And only with 
NRI training. 


If you really want to learn how to 
work on computers, you have to learn 
how to work on computer systems. 
Only NRI includes a complete system 
with your training. . .total training that 
gives you hands-on experience with 


computers, peripherals, and software. 


Training that builds the knowledge, 
skill and confidence you need to 
become a computer professional. 


Get Inside the Famous TRS-80 
Model 4 Computer 


Learn programming techniques 
for troubleshooting . . . go inside to 
expand its RAM to a powerful 64K. . . 
even install a double density floppy 
disc drive. 

You'll become familiar with 
computer languages. .. BASIC, the 
most popular microcomputer pro- 
gramming language, and machine 
language for diagnosis and repair 
work. You'll run software that 
demonstrates computer operation, 
even learn to do your own program- 
ming. You'll become proficient at 
modifying programs to fit your 
business or family computing needs. 


Built-in monitor Magy, 
Your hands-on training displays up to 80 ۱ 
takes you inside your characters for easy ~ 
TRS-80 Model 4 word processing ~ 
computer to install and spread sheet 
integrated circuits and programs. 


enlarge memory to 64K. 


Add High SON 
Performance 8 
Peripheral Printer 
Only NRI gives you a total system 
training by including the flexible 
Gemini 10X printer as part of your 
hands-on learning. Working with it, 
you'll get practical experience in add- 
ing peripherals, learn maintenance 
and servicing operations. And you'll 
use it forhard copies of important 
programs, business records, and 
word processing. 


Understanding Built On Experience 

You start with the basics, rapidly 
build on the fundamentals of elec- 
tronics with bite-size lessons to 
master advanced concepts like digital 
logic, microprocessors, and com- 
puter memories. 

You'll reinforce this new under- 
standing with hands-on, practical 
demonstrations and experiments that 
give you real-world experience and 
build almost intuitive skills. You'll use 
the exclusive NRI Discovery Lab? to 
see what makes transistors tick, build 
and test working electronic circuits 
that duplicate key computer circuitry, 
construct digital logic circuits that 
demonstrate computer performance. 
And, you'll probe into the very heart of 
your computer using the Discovery 


More practical experience as you 
install double-density floppy 
disk drive. Software includes 
TRSDOS*, DOSPLUSS, machine 
language monitor, and two game 
programs. 


9 x 9 dot matrix 
printer completes 
your computer 
system. 


` Lab and professional 
digital multimeter included 
in your training program. 


Do It at Home in Your Spare Time 


NRI trains you in your own 

home at your convenience. You 
learn at your own pace, backed at all 
times by your own NRI instructor and 
the entire NRI staff of educators and 
engineers. They're always ready to 
answer questions and help you over the 
rough spots to keep you moving toward 
your goal. 


Free Catalog Tells Much More. . . 
Send Today 

See all the interactive training 
equipment you get in this state-of-the-art 
course in today's technology. Look over 
the lesson outlines and descriptions of 
the exciting experiments you'll perform. 
And look at other high-tech career fields 
like Robotics, TV/Video/ Audio Servicing 
and Data Communications. 

Mail the postage-paid card today 
to see how NRI can give you the skills 
and confidence you need to start a 
good-paying career as a microcom- 
puter technician. If the card has been 
used, please write. 


Afr? .... 


McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Avenue, N.W. 
Washington, DC 20016 VE 
We'll give you tomorrow. "Hil 
(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


Bits & Bytes 


By JOHN FREE 


qM of Fiaa) 


mall samplas of cor ۲ T i 
hawe our ad apemcy geserate رده‎ ۶ 
approach, mock up wome ads, and 


| qp mE dE 
Bel Spot Com Market i ing pum 
13 ۵۷۵ io 
SE ۲ 2) Target Ma viste 
E 2.1) Broad Marhet 
+ 7.2) Vertical Markeis 
b 2.3) Poiential Biches 
2.4) Febe Batabaan 
bk J) Aéveriilzisg Tanta 
1 3.1) gopale of Flas 
3.2) Tasting Bodget 
| 3.3) Bedget Graph 
f b 4) Action liens 


| Six-function software 


A new all-in-one software package for 
monochrome IBM PCs with 256K of 
memory integrates word processing, 
spread sheet, business graphics, data 
| management, a high-level program- 


ming language, and a new outline | 


function into one program. Ashton- 


Tate (Culver City, Calif.) calls its | 


program Framework. Like other inte- 
grated programs on the market [“Do- 
Everything Software,” PS, Jan.], 
| Framework can create a series of win- 
| dows on the screen (above), simulta- 
neously displaying interchangeable 
information in different programs. 
Framework's unique outline func- 
tion makes it easy to edit, access, and 
rearrange parts of a document. The 


outline maintains an overview of the | 


work so pieces of it don't get misplaced. 
Changing an outline element, say a 
| chapters position, automatically 


makes the change in the text. The | 


140-verb high-level programming lan- 
guage, called Fred, enables users to 
expand and customize functions. 
| Framework operates with the firm’s 
| dBase II data-management program 
| and other ASCII files. The all-in-one 
$695 program will compete with Sym- 
phony, an enhanced version of the 
best-selling Lotus 1-2-3 from Lotus 
Development Corp. (Cambridge, Mass.). 
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DISPLAY CONTROLLER 


STEREOSCOPIC 
MONITOR 


COMPUTER 
۳ تت‎ | 


ELECTRO- OPTICAL 
SHUTTERING GLASSES 


3-D computer graphics 


Slip on its electro-optical shuttering 
glasses, and you can view flicker-free, 
high-resolution 3-D computer graph- 


ics, says Stereographics Corp. (Box | 


2309, San Rafael, Calif. 94912). The 


monitor while the glasses become al- 
ternately transparent and opaque. The 
new system, for resolution standards 
from 500 to 1,500 lines, can be applied 


to all computer-graphics uses, says 


Stereographics. 


Desk-top translator 


A desk-top computer from Challenge | 


Systems, Inc. (1299 Commerce Dr., 

Richardson, Texas 75081), can trans- 
late Spanish into English or vice versa 
with up to 90-percent accuracy, says 
the firm. A 25,000-word general dic- 
tionary is included, with optional spe- 
cialized glossaries available. Hardware 
for the Translating Word Processor in- 


cludes a 30-megabyte permanent | 


hard-disk drive and a five-megabyte 
removable hard-disk cartridge plus a 


630 ECS Diablo printer. Price of the | 


package: $25,000. Challenge plans to 
introduce bidirectional dictionaries for 
several other languages as well. 


Dial an instructor 


Special telecommunications software 


is tailored to patch your home or per- 


sonal computer to specific data bases | 


such as Dow Jones and CompuServe 
over telephone lines. Now, new pro- 
grams can link your computer into 
credit courses offered by universities 
and other schools. Programs and 


| courses from TeleLearning (San Fran- 


cisco, Calif.) let you interact with 


| instructors as well as receive and de- 


liver class work electronically. It will | 


also offer courses that help prepare 
students for college-entrance exams. 
Another firm, National Education 
Corp. (Newport Beach, Calif.), will en- 
hance its traditional correspondence 
courses with a computer program 


| called Ednet. 


Nibbles 


e IBM unveiled an experimental 


| one-megabit memory chip recently. 


firm's StereoDimensional display sys- | 


tem is based on a special monitor, the 
glasses, and a display controller (photo 
above). 

The 3-D technique depends on soft- 
ware that generates left- and right-eye 
viewpoints. The controller produces 60 


| images per second for the left eye, 


then 60 for the right. These images 
are alternately displayed on a spe- 
cial 120-Hz 19-inch red-green-blue 


| lower-density disks. 


Other U.S. and Japanese firms have 
announced similar superchips. Mean- 
while, 256K chips are just entering 
the market, which is presently domi- 
nated by 64K-and-smaller random- 
access memory. 

e Kaypro Corp. (Solana Beach, 
Calif.) says its new $2,295 Robie desk- 
top computer will have two half-height 


2.6-megabyte capacity (seven to 10 
times that of conventional disks, it 


| 5.25-inch floppy-disk drives, each with | 


says). The drive transfers data at 500 | 


kilobits/second, twice the rate of ordi- 
nary 5.25-inch drives, but it can read 
i 
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í “PESTS R GONE’ 


WITH DECIMATE 


Get rid of rats, mice, roaches, fleas, bats, spiders, flies, 
mosquitos, crickets, moths, squirrels, etc. etc.... 


You can fumigate them, poison them, 
trap them, etc. But what do you do 
with those dead and unsightly things? 
And those poisons can be harmful to 
humans and pets. And pests can 
become immune to them. Bentley's 
knows a better way! DECIMATE 500C 
(the biggest unit) delivers an 
ultrasonic sound that cannot be 
heard by humans and pets. It is 
completely harmless. But itis another 
story to all those pests and varmints. 
It drives them looney! DECIMATE 
causes them extreme discomfort and 
pain. Would you take this kind of 
treatment? Heck no. And neither will 
they. In just a few weeks all those 
pests and varmints just leave and 
never come back. 


Decimate 500C will help keep pests 
from inhabiting and nesting in 
vacation homes, campers, and boats 
both during summer and off season. 
Use it to control pests where food is 
kept and stored. Hard to seal areas, 
such as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrasonic protection. 


DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators. 
Bakeries, schools, hospitals, etc., use 
them. With a technological 
breakthrough the cost has been 
dramatically reduced. Now, every 
home or plant can afford DECIMATE. 


There is no longer any question that 
ultrasonic sound at the right 


frequency range and appropriate 
decible output is an effective way of 
ridding your home or plant of pests 
and varmints. The questionis: howdo 
you tell the best product from the 
rest? Check those other units for the 
following features and see if they 
measure up to Decimate 500C. 


Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and is 
approved by City Building and Safety 
Departments. It is listed by 
Underwriter Laboratories (UL). 


Decimate 500C has an ultrasonic 
intensity output of 152db. United 
States Testing Laboratories proved it 
thousands of times more powerful 
than the next leading competitor. 


Decimate 500C sweeps two levels of 
frequency from 25,000 to 65,000 Hzin 
each cycle. (Beware of units of low 
intensity and constant frequency). 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies. Decimate 500C protects 
3,500 ft.” (25,000 ft.?). Other units may 
cover as little as 1500 ft. or less. 


If those other units do not have all 
these important features that 
DECIMATE 500C has than you 
should not buy them. Buy the best, 
Decimate 500C. This product should 
last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 500C also 
generates sound in the "infrasound" 
range. This is sound below humans 


and pets range of hearing that can be 
bothersome to even more pests than 
before. 


Just plug the DECIMATE 500C into any 
AC outlet and in a few short weeks those 
pests and varmints could be gone for- 
ever. Decimate, the pioneer and world 
leader, has rid tens of thousands of 
homes and plants of pests. One year 
limited manufacturers warranty. Try it in 
your home or plant for 30 days and if 
you are not 100% satisfied return it for 
a prompt and courteous refund. Major 
credit card holders ask for extension 
37 and order #AH7 for Decimate 500C 
or send check for $69.00 (U.S. dollars 
only) plus $3.95 delivery. Canada, Ha- 
waii, Alaska, Puerto Rico, Virgin Islands 
$6.95 delivery. Add $2.00 for each addi- 
tional unit. California delivery add 696 
sales tax. 


ORDER TOLL FREE 
24 hours every day 


1-800-227-3800 
Ext. 37 


Information/overseas/Canadian orders 
415-647-7904 


BENTLEY'S 
FOR BETTER LIVING™ 
735 Burnett Ave., Box 31445, 


San Francisco, CA 94131 
* 1983 Bentley's 


Super-smart cars 


[Continued from page 571 

to reinforce the warning. A disadvan- 
tage to the BMW system for do-it-your- 
self oil changers is that a special BMW 
tool must be used to reset the LEDs 
electronically. 

Surprisingly, none of the Japanese 
or U.S. auto builders has anything to 
rival the BMW oil-service indicator 
so far as getting different systems of 
the car to “talk” to a computer so that 
it can make inferential judgments 
about how the vehicle is operating. 
Not even the latest concept cars from 
Detroit and Japan, incorporating state- 
of-the-art electronics and computer 
. technology, have such a system. But 
this new generation of smart cars, 
which includes Ford’s Continental 
Concept 100 and Comtech Mark VII, 
Buick’s Questor, Chrysler’s Stealth, 
Mazda’s MX-02, and Nissan’s NRV-II 
(see captions), bristle with electronic 
innovations. 


Navigating by computer 


Chrysler’s Stealth concept car, with 
its electronic navigational system, is 
the most recent entry. Introduced at 
the New Orleans World's Fair in late 
spring, the Stealth has CLASS, the 
Chrysler Laser Atlas Satellite System. 
The system combines three existing 
technologies to show the car’s actual 
position, to an accuracy of 300 feet, 
on a nine-inch video screen. Explains 
Chrysler engineer Don Gero: “CLASS 
uses the government’s NAVSTAR sys- 
tem, which is scheduled to have 18 or- 
biting satellites by 1988 [five are now 
operational]. To get a positional fix, 
the ground receiver must ‘see’ four of 
the satellites at the same time.” A 
small, aerodynamically shaped bulge 
on the Stealth’s roof houses the receiv- 
ing antenna. 

“CLASS also uses optical laser video- 
disc technology,” says Gero, “with its 
tremendous storage capacity.” The 
CLASS demonstration system con- 
tains some 13,300 maps that encom- 
pass the continental U.S. “But an 
eight-inch disc can store 25,000 four- 
color images on one side,” says Gero. 
“That opens the possibility of storing 
all kinds of travel information—hotels, 
restaurants, points of information.” 

Touch-screen technology lets the 
driver use all this information with 
minimal distraction from the road. 
POPULAR SCIENCE Group Editor Rich- 
ard Stepler used the system to simu- 
late a trip from New Orleans to Los 
Angeles on CLASS: “All I had to do 
was touch the screen to select a map, 
then touch it again to see more detail. 
When the Pentastar icon showing my 
‘position’ reached the edge of one 
map, the next came up automatically. 
And when I got to L.A., I zoomed in 
on the freeways so I wouldn't get lost.” 


110 | POPULAR SCIENCE 


Chrysler hopes to offer the system as a 
$500 option in 1988 when NAVSTAR 
is completely operational. 

The Buick Questor is the prototype 
of GM’s smart car of the late 1980s. 
What makes it so smart? “We are go- 
ing to have integrated systems rather 
than separate computers,” says Ken 
Baker, chief engineer of Buick's elec- 
trical and electronics department. “All 
our on-board computers will be con- 
nected to a ‘mother’ computer.’ The 
computers could then communicate 
with each other. More about this sys- 
tem later. 

Questor’s passenger cockpit is 
crammed with two CRTs and a con- 
trol center in the hub of the steering 
wheel that lets you control virtually 
everything in the car. There is also a 
hands-off telephone and an automatic 
comfort system that adjusts mirrors, 
seat position, steering wheel, pedal 
position, radio, and interior climate at 


the touch of a button. Other features 


include keyless entry with a remote 
infrared door opener (the same device 
turns on the ignition), 14 on-board 
computers, computer-controlled sus- 
pension system, and an automatic 
spoiler that pops out of the trunk 
when the car reaches 45 mph. Ques- 
tor is not a drivable car, but Buick 
says it’s “an active test bed.” Many of 
the Questor’s features will be incorpo- 
rated in Buicks of the mid-1980s. The 
"85 Riviera, for instance, will offer an 
optional CRT with a touch-screen fea- 
ture for calling up radio and climate 
controls and a trip monitor. Cary Wil- 
son, a Buick engineer, says the CRT 
is controlled by two eight-bit micro- 
processors. The microprocessors have 
32,000 words of read-only memory 
(ROM) for the graphics and 8,000 
words of ROM for the system’s logic. 

Ford’s Comtech Mark VII evolved 
from the Concept 100 show car and 
has most of the features of the earlier 
prototype. Senior automotive editor 
Jim Dunne recently took the Comtech 
out for a test run. “It’s the most amaz- 
ing experience [I've ever had in a car,” 
Dunne says. “On my right, in the cen- 
ter of the instrument panel, there was 
a small TV screen. Just inside the rim 
of the steering wheel was a set of push 
buttons that allowed me to adjust 10 
systems, including wipers, defroster, 
and radio, without lifting my hands. 
At the same time I could switch chan- 
nels on the CRT and call up virtually 
any information I might need for 
a trip—and even page through the 
owner's manual.” 

Connie Wills, product planner for 
the Comtech, says Ford will build 50 
of the cars in October. The Comtech 
fleet will not be sold to the public but 
will go instead into private fleets, 


where the cars will be closely moni- 
tored. Wills told Dunne that the elec- 
tronic gear will add about $2,500 to 
the price of the car. 


Smarter smart cars 


But even these astonishing concept 
cars seem almost primitive compared 
with the super-smart cars that will be 
rolling off assembly lines during the 
latter part of this decade and into the 
1990s. Jerome G. Rivard, chief engi- 
neer of Ford’s Electrical and Electron- 
ics Division, says the next generation 
of smart cars will have computers that 
will talk to each other. "We'll proba- 
bly have three in the typical vehicle," 
Rivard says. "One for the power train, 
one for instrumentation and entertain- 
ment components, and one for vehicle 
controls: anti-skid braking, steering, 
and suspension." Rivard predicts that 
when one computer goes bad in these 
cars, the system “will revert to another 
computer and use some of its capacity. 
Maybe it won't get everything out of 
the computer, but you won't have the 
car end up disabled somewhere.” 

Rivard's Ford colleague Joe Gormley 
also sees major benefits to the car 
owner in maintenance because of 
improved computer systems. "With 
computers we have the capability of 
storing data on intermittent prob- 
lems,” he says. “You can then take the 
car into a repair shop and interrogate 
the computer, perhaps even pipe that 
information into a giant computer in 
Dearborn [Mich.] for a sophisticated 
analysis of the state of the vehicle." 

Dennis M. Bogen, a Buick engineer, 
says his company is considering a 
flight-recorder-type device for cars. 
The recorder would help diagnose car 
ailments, Bogen says. "That way the 
car would be fixed quickly and done 
right the first time." 

Such electronics systems won't be 
long in reaching the cars you can buy. 
But even more-advanced systems than 
these are being developed by special 
electronics laboratories the Big Three 
have set up. Ford has a dedicated fa- 
cility in Colorado Springs. GM and 
Chrysler rely heavily on aerospace re- 
search labs they maintain in Santa 
Barbara, Calif., and Huntsville, Ala., 
respectively. And Japanese car com- 
panies are collaborating with elec- 
tronics industries in that country to 
develop new automotive electronics 
and computer systems. What seems 
to be shaping up is a battle whose 
winner will be the company with 
the image of building the most 
advanced high-tech cars. That's be- 
cause electronics and computers are 
the area in which automobiles will 
see the most radical changes in the 
rest of the '80s. 


"A super- slick 


oil additive 
that works!" 


Tufoil ® is now available to help 
your car run better. 


What is TUFOIL? 


Put simply, TUFOLL is a blend of synthetic 
and mineral oils with friction modifiers and 
particles of the slipperiest substance known 
to man held in permanent suspension. The 
particles are so small they pass right through 
your oil filter and form a coating over all 
your engine parts. It cuts friction to the 
lowest level of any known lubricant. 


The particles are polytetrafluoroethylene 
(PTFE). You know them as TEFLON® or 
FLUON?*. To put them in permanent sus- 
pension in oil took 14 years of laboratory 
research. The process and chemistry is 
so unique that it is covered by six U.S. 
patents. 


What can TUFOIL do for 
your Car? 


À big chunk of the power your engine 
develops is lost just overcoming its own inter- 
nal friction. TUFOIL puts more of that lost 
power to work driving your car. 


Your old engine runs smoother and 
recovers its lost pep. À new engine stays like 
new as you put on the miles. 


Less friction means your engine runs 
cooler. During hard summer driving 
temperatures don't build up as high in a 
TUFOIL-protected engine. When you 
shutdown and try to restart, TUFOIL prevents 
overheated parts from clamping together to 
give you hot-start problems. 


Less friction helps in winter too. 
TUFOIL's slippery coating lets your 
engine turnover easier on sub-zero 
mornings. Your battery and your 
starter last longer. 


.. And, of course, with less friction eating 
up your engine power, TUFOIL saves you 
gas. How much depends on the condition of 
your car and how you drive. Some old-car 
owners report gas savings that even we have 
trouble believing. Static tests done by re- 
searchers at the University of New South 
Wales in Australia found TUFOIL gave fuel 
savings of up to 796. 


MAKES YOUR 
۱ CAR'S ENGINE 
WORK BETTER, 

LONGER! 


pM 


How Do We Back Up Our 
Claims For TUFOIL? 


Well, there's those Australian tests, and 
they were required by the government, 
which looks into all product claims to protect 
their consumers. 


But there's more. 


Popular Mechanic's test team found that 
TUFOIL was the “super-slick lubricant 
that does what it promises." They re- 
ported fuel savings of 10.356 for one test car. 
" Absolutely spectacular," they said. 


Israeli researchers at the Technion 
Research Institute, who were looking for a 
reliable lubricant for scorching desert driv- 
ing, found that TUFOIL kept a test engine's 
heat at safe levels no matter how fast they 
turned it over — saved fuel, too. 


— 9 
| for ENGINES E 
' Better Mileage 
‘Better Performance 4 
‘Easier Starting 
‘increased 
| Engine Life 1 
۱ ‘Fewer Oil Changes 3 
| *Proven, Patented 
Guaranteed & insure 
8FI. Oz. (.237 Liter) 


Stationary engines used to pump natural 
gas in Texas are lasting more than twice 
as long and running cooler on hot summer | 
days. A big toymaker now claims he pro- 
duces the fastest toy cars in the worldafterhe ^ —— dh 


put a drop of one of our TUFOIL derivatives, 
"Lubit" on each wheel bearing. Machine 
tool users report vastly improved bearing life 
on heavy grinders with another TUFOIL 
derivative, "Lightning Grease," according to 
Design News magazine. 


The most Important Group 


of All — Our Customers 


Here is what they say: Their letters come 
infrom alloverthe world. From Cinnaminson, 
N.J., a father reports that the engine of his 
son s 1979 Maverick "performs as good or 
better than when it was new." A salesman 
who covers the upper Midwest says he first 
started using TUFOIL in his 1976 Cordoba at 
40,000 miles. He now is up to 110,000 miles 
and says "it starts without any trouble at 
20 below zero." A Texas truck operator 
states "TUFOIL in his Kenworth and Freight- 
liner added 100 RPMs to both, gas mileage 
was up 8%.” 


How To Use TUFOIL 


Just add TUFOIL to your crankcase. You 
will see results in less than 1,000 miles. Once 
ES pw is وین‎ inon ات‎ yaua ada 


small amounts with each oil change to keep 
your new performance levels. Don't be afraid 
touse TUFOIL repeatedly over the life of your 
engine. There is, by the way, no scientific 
basis for claims that one-time treatment by 
any lubricant will last the life of an engine. 


Where Can I Get TUFOIL? 


It's simple! Just fill out the card below or 
pick up your telephone. 

Don't forget to have your Visa or Master 
Card ready! 


Teflon is Reg. TM of DuPont, Fluon is Reg. TM of ICI 
Americas, Inc. TUFOIL is Reg. TM of Fluoramics, Inc., 
U.S. Patents No. 3,933,656, 4,127,491 & 4,224,173. 
Other U.S. and Intemational Patents issued and 
Pending. 


Order by Phone - Today! 


TOLL FREE: 1-800-922-0075 


In N. J.: nai 825-81 10 


Satisfaction Guaranteed 


If TUFOIL doesn't do what we say it will do 
for your engine, just let us know for a com- 


O One 8 oz. bottle — $9.95 (plus $1.50 shipping & handling) Mail to: 


O Two 8 oz. bottles — $18.00 (plus $2.00 shipping & handling) FLUORAMICS, INC. 


Orders to Canada check or money m must be made payable in U.S. dollars. $3. 00 m must be added to total cost of order. 
[zoe CUTS THE COST OF OWNING A CAR. 


plete refund. | [] One gallon — $98.00 (plus $4.00 shipping & handling) 103-105 Pleasant Avenue | 
۱ N] residents add 6% sales tax Upper Saddle River, NJ 07458 | 
| No C.O.D.s D Check O MO. O VISA O MASTERCARD (201) 825-8110 / 1-800-922-0075 | 
Lm d | Acet No. Exp ddp . 
p | Name | 
TS "am ۱ Apt: No. | 
ار هم‎ | | 2 
uv JUS City P تسه جح‎ | 
her | Signature 3 


By STEVE MERCALDO 


Taking Care of Your Car 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


POPULAR SCIENCE, 


0 Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


| Charge-system check 


` Abnormal charging-system voltage 
can cause repeated battery failures. 
Low voltage causes a battery to dis- 
charge. Excessively high voltage is in- 
dicated by frequent battery-water re- 
fills. To check the operating voltage, 
hook up a D.C. voltmeter. With the 
engine at operating temperature, use 


Tailpipe alignment 


A rattle or knock at idle or when ac- 
celerating can often be traced to a 
misaligned tailpipe. Make sure it clears 
all underbody parts, including the 
shock absorber, spring, control arm, 
sway bar, axle housing, and body struc- 
ture. Rub marks are a sure sign of 
contact. If you see any, loosen the 
clamps and reposition the pipe. 
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a tach to set the engine speed at ap- 
proximately 2,000 rpm. Allow the en- 
gine to run, then read the meter. It 
should indicate the reading specified 
by the manufacturer (usually 13.5 to 
15.3 volts). Loose belts, corroded al- 
ternator terminals, and a defective 
regulator are common troublemakers. 


Tread cupping 


Tire-tread cupping is a serious warn- 
ing of an unsafe condition in the front- 
end assembly. Cupping is usually a 
sign of an excessively loose component. 
In addition to an unbalanced tire, 
worn items that can contribute to the 
type of wear shown above include shock 
absorbers, ball joints, control-arm 
bushings, and tie-rod ends. 


Ridge reamer 


As a piston travels up and down in 
the cylinder, its rings wear into the 
bore, creating a ridge at the top of the 
cylinder wall where the rings don't 
make contact. A ridge reamer removes 
the ridge so the piston ring’s lands 
wont be damaged when the pistons 
are removed from the barrel top. 


A fresh approach 


Changing spark plugs on some V8- 
equipped Firebirds with air condition- 
ing can be next to impossible from 
under the hood. If you’ve experienced 
this problem, try jacking up the front 
of the vehicle. This allows remark- 
ably easy access through the wheel 
well. Remember to use jack stands to 
safely support the vehicle., 


WNhat’s New at 


AMERICAN SURPLUS TRADING? 


'e warehouse 60,000 
items at American 
Surplus Trading—expen- 
sive, often hard-to-find 
components for sale 

at a fraction of their 

original cost! 

You'll find every part 
you need— either brand 
new, or removed from 
equipment (RFE) in excel- 
lent condition. But quanti- 
ties are limited. Order 
from this ad, or visit our 
retail showroom and find 
exactly what you need 
from the thousands of 
items on display. Open 
Mon.-Sat., 9-5. 


THERE'S NO RISK. 
With our full 90 day warranty, 
any purchase can be returned for 


any reason for full credit or refund. 


J. LASER SCANNER 


a | expander, 2316 ROM and 


Contains an assortment of optical 
elements that can be used for many 
purposes. Includes: front surfaced 
and partially silvered mirrors, plastic 
double convex magnifying lens (12" 
focal length), two-faced mirror, plus 
others. The heart of the unit is a 2- 
tier multi-mirrored rotating assembi 
with ball bearing shaft, consisting 
two decks. It would be suitable as a 
rotatable reflector (with a light source 
and a low speed motor), giving a 


A. 160 CFM BLOWER 


834" H x 629/2" W x B'Ae"D. 
Air Outlet: 3°H x 33&"W. 
115VAC, 60HZ. Used in 
heating, ventilating, and 


exhausting. $9.95 RFE 


E. WINDJAMMER 
BLOWER ۱ 
Creates 
high volume 
of air at 
low pressures, 
or light vacuum ۰ & 
for small enclosures. 
120VAC, 60HZ, 1.5amp., 
3400RPM. Vacuum 
approximately 12" of H20 at 
"0" CMF, 9" of H20 at 
25CFM and 2" of H20 at 
52CFM with pressure side 
open. Air flow speed 3" 
from outlet, 6000 ft. per 
minute. Inlet at top: 134"L, 
Outlet at side: 1"L. Dim: 
7 ۱/۲۳۱ x 91/4" Dia. 
$59.95 RFE 


K. HIGH QUALITY 
INTELLIGENT 
Ec 


60 Key comm cie Layout 
Utilizes 8041 8 bit 
microprocessor, 8243 10 


more. Charcoal grey key 
caps with sound transducer. 
Power requirement: 5 VDC. 
26 pin header connector. 
Mfr: Brothers Ind. Ltd. 556- 


Tu $14.95 NEW 


equiv. 


| accurate & 


B. 35 CFM SPRITE FAN" 


| Compact 317. For 


cooling equipment 


| where space is at à 


premium. Universal 
mounting, reversible air 
flow. 115VAC, 60HZ. Dim: 
31/4” sq. x 198" D. Rotron or 


$6.95 RFE 


F. DC STEPPING | 


2 Phase-4 wire TS Shaft 
advances 200 steps/Rev., 
1.8 deg. step. Input: 1. BVOC 
@ 2.8 amp. 65 deg. C rise, 
holding torque 72 oz/in. 
Dim: 23161 x OD. 
Shaft: 14" Dia. x ۰ 
Mounts on 23's" plate, 15" 
wire leads. Mfr: Superior 
Electric *MOGIFF-6201B 


$37.50 RFE 


L. RESET TIMER 
0-30 minutes 


Synchronous, ® ) 


motor 
driven, 
provides 


adjustable 
“off” delay timing. 1 min. 
minimum setting. Setting 


| knob calibrated in 2 minute 


increments. 120VAC, 60HZ. 
334" L x 29e" W x 33" H. 
Base mount. Mir: Eagle 
Signal *BR19A601 

$24.50 NEW 


fF 


oan spoke te components 
for the hobbyist. 


C. IM SM TN FAN'| D. VACUUM PUMP 


Metal bra with 5 high- 
impact plastic blades. For 
cooling HiFi, electronic 


equipment, computers, etc. 


Mounts for intake or 

exhaust. 115VAC, 60HZ. 

Dim: 471/6۳ x 1'/2"D. 
$7.95 RFE 


(3. AC SYNCHRONOUS 
STEPPING MOTOR 


gh‏ بان 
120V, 60HZ, 1.1amp.‏ 
7eRPM. Torque 700 oz/in.‏ 
Continuous duty, rapid‏ 
starting/stopping and‏ 
reversing. Stainless steel‏ 
keyed shaft: "Dia. x 2"L.‏ 
Dim: 4'/4* Dia. x 7۱/۵۲. Mfr:‏ 
Superior Electric #55400-‏ 
Ti22U $39.95 RFE‏ 


M. HEATER/HOT PLATE/ 
AIR WARMER 


Consists of a 5" Dia. 1.5kW, 
120V ره‎ element, cast 
into a multi finned, heavy 
white metal radiator: Dim: 
B" sq. x 1142"H. 2-Hole 
mounting. Mfr: Electromode 


CRAT $14.95 RFE 


۱ & MOTOR 


Rotary vane ne pump il 
oil-less. 4CFM/15PSI max. 
(or 26" HG). Directly 


| connected to a (GE ۳۳ 
1625RPM, 115VAC/80HZ) 


thermally protected motor. 
Mounted on a metal base. 
Mfr: GE& Gast 


H. CONSTANT VOLTAGE 
TRANSFORMER 


| Protect your 


computer from 

voltage surges. 

Save your 

programs from Ls 
crashing. SOOVA- 8 
provides 120V/60HZ ~ 
continuously, with input 
variations as great as + 
1596. Input volta ۳ 95-130 
or 190-260VAC, 

(accepts either vtae 
Dim: 67?he"H x 7?552"W x 
127hse"L. 


Mir. Sola. $99.00 RFE 


N. 24۷ @ 6 Amp 
DC POWER 
SUPPLY Lc 


Industrial 

quality- 

regulated, 

providing 

variable 1 

output from b. 
20-28VDC. Input: 1 105-1 125 
VAC, 60HZ. Compact solid 
State package with integral 
heat sink. AC fuse 
protection, terminals are 
quick-connect slide on 
Dim: 4" x 8'5" x 7354" oe 


$19.95 RFE 


PUMPS — COMPRESSORS — BLOWERS — MOTORS —POTENTIOMETERS— COUNTERS 
TIMERS — RELAYS — VOLTAGE REGULATORS—POWER SUPPLIES 


Q. 12V BATTERY 
PACK-NICKEL 
CADMIUM 


P. TIMEX SINCLAIR 
1000 COMPUTER 


| Q. « FULL 


RANGE | 
SPEAKERS M 


R. MAGNETIC 
RECORDING TAPE 


$39.95 RFE - 


"disco" effect. All of this and more is 
housed in a heavy cast white metal 
enclosure 14"L x 11!/2"W x 9"H. 
Opens easily with a screwdriver. 


$39.95 RFE 


erased, by a ۱ 

variely of manu- ^" - 

facturers such as: Ampex, 

3M, or Scotch. 7" Reels. 

1800 ft.—1 mil. 2400 ft — 

7S mil. Bakers Dozen 
13 reels/ $9.95 | 


62. دی اب‎ St. Moonachie. NJ 07074 


9.3 oz. magnet, | , 

20 watts s Rh S. Wo 

Frequency re- ii 

sponse: 50-18, 000HZ. 

Free air response: B6HZ. 

B Ohm, Voice coil Dia: 1". 
$15.00/pair NEW 


Pkg. of 
10-1.2V AA cells. 


Delivers 12V @ ۰ 

Recharge rate 45mA, 

16-18 hours. Case with tab 

output connections. Dim: 

2'he"H x 1'/4" x 2'5hs"L. 

Mfr: GE #123233 or equiv. 
$5. 95 RFE 


Utilizes 
280A CPU (socketed) 
2016P and other chips. 
$14.95 RFE 
S. 19" COLOR 


۷ DISPLAY American Surplus Trading 2 


! AMERICAN SURPLUS TRADING, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM | 
ı YES! Please send me the following items: Û My check or money order is enclosed. — : 
i | A,B,C, How C Charge my credit card. q] 
[| = Civisa [O Master Card ۴5۰84 |] 
- Card No. : 
a Exp. Date : 

8 
Originally designed for use in Atari : sanai ۱ i 
coin-operate.] games. Contains a i Telephone: Area Code Number 2 
19VLUP22 3-qun color tube, focus i ۱ 
and brightness controls. Has elec- 1 Name i 
tromagnetic deflection and solid مت ی‎ "— ۱ i.d E 
state circuitry with three "Z" amp بای یی دب‎ hdd $3 plus 10% Wini sewers - = 8 
inputs (red, green, blue). Ideal Canada: $3 plus P.P. cost. Charge only, City I 
for arcade replacement or, with Sales Tax. (N.J residents only, - 1 
the addition of external circuitry, please add 6% of total) | State tsi“ 
for color graphics Coplay. All inquiries and free catalog requests call 201-939-2710. : 
$129.00 NEW For all phone orders, call TOLL-FREE 800-228-2028 ext. 825. In Nebraska, 800-642-8300 ext. 825. : 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 


ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 
380 Madison Avenue, New York, N.Y. 10017 


EARN UPTO 
LLL. 
IN YOUR OWN 
SPARE 


TIME or 
FULL TIME 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
sharpening Shop. No selling... 
no previous experience needed. 
Üur famous Sharp-All and 
show-how instruction set you up 
to make $200, $500, $700 a 
month CASH sharpening Saws. 
Knives, Scissors, Lawnmowers. 
Shop and Garden Tools... all 
cutting edges. 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we ll finance you. 


Send for FREE details — mail coupon below or postcard ۲ 
Foley Belsaw Co. 60373 Field Building, Kansas City, Mo. 64111 


No Obligation...No Salesman Will Call 


60373 FELD BLOG., KANSAS CITY, MO. 64111 


* YES, LJ FOLEY BELSAW CO 


LI 

a please send me the FREE BOON that gives full details. ۰ 
۹ ۰ 
e Name E in a s 
A Address Í————————— تچ‎ ۰ 
. Lj] 
8 

a 


* City-Stat 
E 
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KD LUI E RE ۱ electronics 


ORGAN & PIANO KITS 


DIGITAL 
RS 232 | 
interface | 


For Free Sound Info 

Call 1- 800-233-3865 

or write WERSI USA 
Dept. M38 P.O. Box 5318 | 
۱ Lancaster, PA 17601 


e Thousands In Use e Free Brochure | 
e Easy Homeowner Installation ~ 
e Immediate Shipment by UPS or PP ` 

HELPMATE Equipment Co. Dept. PS-884 Baroda, MI 49101 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, 55. 


Timberline Geodesics, Inc. = 5 
2015 Blake, Berkeley, CA 94704 
[415] 849-4481 


ELECTRIFY 
YOUR BIKE 
WITH A 
^, PEDALPOWER 


PedalPower رن‎ new vandi im- 
proved bike drive tames tough hills. 
Be independent. Travel everywhere 
with electric power ease. Fits all 
bikes and adult trikes. Installs in 
minutes. Travel 100 miles for a 
dime. Recharges overnight. Travel 
to work or ride for fun. Virtually 
maintenance-free operation. Thou- 
sands sold. 


For FREE 16-page catalog of 
electric bike motors, lightweight 
3-wheelers, CycleChairs and 


Little Rascals, call Toll-Free or 
| write: 


1-800-MOBILITY 
(1-800-662-4548) 


Electric Mobility Corporation, Dept. 1107 
591 Mantua Tes Sewell, NJ nud 


é 


: ` Call Toll Free: 
= 1-800-547-6911 Series 3 Metal Detectors 


White's super sensitive detec- 
A . tors locate the large and 
p small—rare and valuabla—for. 
fun and profit. TE & & up! " 


Lim] 
V 


le c Le a imd 
AT WHITE'S ELECTRONICS PB-4 
Sweet Home, OR 97386 
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REMOVES VOCALS FROM RECORDS! | 
| Now You can sing with the world's best bands! | 
The Thompson Vocal Eliminator can remove | 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background! 
Write or call for a free brochure and demo record. 
LT Sound, Dept. PS, 
Stone Mountain, GA 30086 


P.O. Box 338, 
(404) 493-1258 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


“300 


(including movement 
and dial) 
۰ Do-it-yourself case 
kit, parts pre-cut 
e Finished clocks 
e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
e Heirloom quality 
| eFactory direct prices | 
`Î e Solid brass West 
Î German chiming 
EN movements 
© e Money back 
€. guarantee 
e Prompt shipment 


MASTERCARD, VISA and 
DINERS CLUB ACCEPTED 


c=) EMPEROR” 
«| CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 1218", Emperor Industrial Park 

, Alabama 36532 


IN CANADA: Emperor ion, t 8 
1081 (—— Dr., Suite 7 e Mississauga O € ntario L5T 1M4 


You can own this 


w— 0v 


Tough, American- û 
Made Go Anywhere Bik e ۷ 


Shown with 
optional 
as. accessories 


for only 


84985 ۱ ۱ 


when you build it yourself from a KIT By HEALD. 
Also available assembled through dealers. 
For FREE brochure with complete details, contact: 


1-800 / 253-1030 (i Michigan 616-849-3400) 
"SATELLITE TV VIEWERS 


Get the most complete weekly listings 
Send $1 for sample copy. 


P.O Box 308P. Fortuna, California 95540 
800.358.9997 (U.5.) * 800-556-8787 (Calif.) 
307-725.2476 (all others) 


| Assemble unique Magnatrac® 
Tractor Kit. Thousands used بر‎ 


for gardening, landscaping, 
excavating. Catalog of Kit 

| construction & uses — $1.00. 
Plans to"Build-it-Yourself'— $7.00. 
STRUCK KIT. Dept. PS84 


PSS SS — — ——— 


| — BEAUTIFUL  , 
i WOOD FINISHES ! 


۱ Watco Danish Oils provide an elegant, Í 


| extremely durable penetrating finish IN Û | 


۱ the wood, not ON it! Primes, seals, 
hardens, protects and beautifies in one 
i fast, easy application. 


d 


| ۵ tractive Danish Oil col- 
preset |, ors. No pre-staining و‎ 
; needed. Write Watco- ! 
Dennis Corp., 1756-22nd 


St., Santa Monica, Calif. 
pal 90404, Dept. PS-84 1 


This is all 
you wear 


All-in-Ear Aid - Save $200+ 
Improve your hearing! Name brand 
aid helps you understand words you 
miss. If you hear but don’t understand, 
this aid amplifies the sounds you need. 
Enjoy comfortable, attractive aid in your 
own home. FREE 30-day home trial. 
We promise no salesmen! Write today 
for free catalog! J & M, Dept. 69-H, 


۳ Lum a eor, a — ز‎ 1 


Carl Heald, ۱0 o 52525. 
T 


۱ _ => Natural and seven at- i 


* Northern Hydraulics * 
* * Discount Parts & Equipment » * 


i a بک‎ E î FT ¥ 
۱ KFSTPTIITDO 
* 


3 
3 5% 
ec 


A must for the Do-it-Yourselfer or 
Handyman. Features discount prices 
on Quality, Namebrand Products that 


are ideal for the farm, shop or home. A 
Toll-Free # makes Bankcard or COD 
ordering fast and convenient 


| Name 
Address 
City 
Slate 


Zip 


Northern Hydraulics 
801 E. Cliff Road, Box 1219, Dept. 4 
Burnsville, Minnesota 55337 


| SN 
- SAWMILL Of Its Kind In The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
o the trees and turns out smooth, true-cut lum- 
er... even beginners get excellent results. 
Just one man (no crew needed) can vedi cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
use tractor PTO or other low HP diesel or elec- 
ric unit. Factory-direct selling keeps price low, 
and convenient time payments may be 
arranged. 
Send for FREE BOOK! Just mail coupon below for 
‘How To Saw Lumber’ booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do it TODAY 


Foley-Belsaw Co. 
30400 Field Building % 
Kansas City, Mo. 64111 ` 
Please send all facts and details in 
your FREE BOOK “How To Saw 
Lumber”. I understand there is No 
Obligation and that No Salesman will 
call on me. 


Ah g00 


Zip_ 


تس سس .۳ 


Homeowners! 
PRO High Wheel Mowers 


| i» 


AAT‏ ار 


: -— WE i ۳ 
x P ۳ ife j s - EN dae. | 
PES E , a FE mM a : 1 ۷ = ae ar i 
TA. cl mee EL rail i 


Finally, there's an alternative to ordi- 
nary small-wheeled mowers and expen- 
sive riders. The PRO, with its easy 
rolling high wheels, is faster, easier to 
use, longer lasting, safer, and more 
powerful than conventional mowers. 
Send for details, prices, and information 
about our Money-Saving Introductory 
Offer now in effect. < 1984 Garden Way, Inc. 


-——--—------1- 


3 11 


| Garden Way Mfg. Co., Dept. A2211 Mw Î 
| 102nd St. & 9th Ave., Troy, N.Y. 12180 | 
i YES! Rush me complete details on the ! 
3 High Wheel PRO Mower, including infor- i 
É mation about your Money-Saving Introduc- 

tory Offer now in effect! i 
Name i 
Address —— 

City 


WEEKEND 
WELL DRILLER 


Now you can 
; drill a water 
| well or a free- 
flowing spring 
Bos in your 
Í backyard. Have 
t= all the pure, 
۱ fresh water 
aM you want 


3 operate as your 
^N * power lawn 
© 1984 DeepRock mower! 


CALL TOLL FREE 
1-800-633-8774 
(ASK FOR EXTENSION 5631) 
| or write to: 
لس‎ 
5631 ANDERSON ROAD 
OPELIKA, ALABAMA 36802 


DISH ANTENNA 6 
DOWNCONVERTER 
RECEIVER | 
New Multichannel MDS complete 
۱ receming system ready for TV hookup " es 
j Satellite T V, Inc. e Cis 
P.O. Box 3108, Dept. 5۳86 , Delray Beach, FL 
33447. Send your REFERENCE BOOK for $11.95 
plus $2.95 shipping 5 insurance (US funds) or call 
DUr 24-hour C.O. D. Order Line (305)276-2941 
ame a 


r 


TOTAL PKG 


/ ۱ This total package will receive TV signals directly trom the 


Hite TV 


ATELLITE TV SYSTEM! 


D satellites. It is ready for TV hookup with all TV cables included I 
~ “WE HAVE IT ALL" ۰ ANTENNAS» SYSTEMS 8 
RECEIVERS « LNA's « SOURCES 


Sate 
4-FOOT 


technology. The distinguished ATaT Ball! Labs, 


worldwide have bought our best selling BOOK. 
The featuring of any product in this ad is stricthy for the y 
purpose of highlighting our new 1984 updated BOOK 


TRUMARK * 
225 YD. RANGE! 
THE ORIGINAL @ 


New Handle Holds Ammo 


p ais 
TE 
FS-] COMPACT FOLDING SLINGSHOT WITH WRIST-BRACE........ 38.00 
RR-1 REPLACEMENT BANDS & LEATHER POUCH سم و و و و و و‎ 
SASO 140 ROUNDS ۱/۵ DIA. AMMO. ONLY USA css sss sss ses. 
NO C.O.D.5 / FOR AIR POST., FOREKSN ORDERS ADD PER ITEM ۰۱ . . Sd. 00 
TRUMARK SLINGSHOTS: P.O. BOX 1517 5 , BOULDER. CO. 80306 USA 


Planer Molder Saw 


Power 
Feed | 


TOOLS 
In 


x 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD ۰ . . sepa- 
rately or all at once with a single motor. Low Cost 
... You can own this power tool for only $50 down. 
H SEND FOR 
30-Day FREE Trial! EXCITING FACTS 


MO OBLIGATION—NO SALESMAN WILL CALL 


T ۱ ۱ FOLEY-BELSAW CO. 
RUSH COUPON 90539 FIELD BLDG. 
TODAY! KANSAS CITY, MO. 64111 
۱ Foley-Belsaw ۰ 
۱ 90539 Field Bidg. 

: BEI 7 Kansas City, Mo. 64111 

| [FC Please send me complete facts about | 
1 YES PLANER- MOLDER — SAW and 

: details about 30-day trial offer. 

[| i 

۱ Name 

| Address 

l city 

3 


Ru ————— i ——— لا‎ 


"ai 


Dome 
Home 
Kits 

Affordable. Ready to Assemble. 


A Monterey Dome is the home for all seasons. Engi- 
neered in kit form for the novice builder. All parts are precut 
and color coded. Prices start at $3995. 

Send now for Monterey Domes 100 page color Catalog 
& Plans Book. $6.00. 


D Please send my 100 page copy of Monterey Domes 
Catalog & Plans Book. Enclosed is $6.00. 

Li! Also please send me the Monterey Domes Basic Home 

Assembly Manual for an additional $5.00. Thank You. 


FRANE Las mni RÀ | 
Address — Se | 
City/State/Zip 
| Send To: MONTEREY DOMES | 
p — 1760 Chicago Ave., Dept. AR- 
|۳۷ DOMES Riverside, Calif. 92517 
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FE 
| do it. GET FREE FACTS! 


Learn how to MAKE MONEY 


Train at home in spare time. No previous 
experience needed. Tools and materials 
included with course. No special talent re- 

uired. We show you "ie to do, how to 


— CALL Ie DA BM 
11-800-228-2028 hoo pco 
] (In Nebraska call (402) 571-4900) 
CALL ANYTIME—24 Hours a day. 7 days a week. 
Or write today. No cost. No salesman will call. 
| "cs Electrician School | 
ت‎ = Dept.Pco7a, Scranton, PA 18515 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Auction Company liquidat- 
ing million dollar inventory 
of Heathkit Brand Electron- 
ics in kit form. 


ro 7 S% oFr 
5 Mhz 
Oscilloscope 


Model IO-4540 —Compact, versa- 
tile, easy to build Electronic In- 
strument. Measures frequency and 


119 
25" COLOR TV 


Heathkit Solid State Color T.V. Model 
GRD 900 Automatic UHF and VHF 
channel selector, instant on, automat- 


ic fine tuning. Perfect for custom in- 
stallation. CRT and Cabinet not in- 


pay ONLY'119 


Note: All NEW Heathkits in Factory 
Sealed Cartons w’ Step-by-Step in- 
structions . . . as sold in electronic 
stores and technical schools across 
the nation. 
MasterCard * Visa 
or send check with order 


Call your order today 
CERTIFIED ASSOCIATES, INC. 
1912 W. 170th Street 
Hazel Crest (Chicago), IL 60429 


(312) 335-0043 
۱ _ 9۸۷-5۳۱ Men, to Fri. 


AC or DC voltages. 


PAY ONLY 


Our BOOK takes the mystery out of satellites 
"i prestigious M.LT., US. Army, Navy & libraries p | 


| NEED THREE PHASE POWER 


| © BEAT the Ht 


| Modern Upholstery Institute, 


۱۳۰۵۷ — — 


= EE ee ا سس‎ I NE Get ee 
The Self-Sufficiency Machine 
a ee eee ee eee 
=," Havea more productive vegetable 
\ = garden, keep brush and saplings from 
taking over spaces and harvest small 
\ grains and hay. Self-propelled sickle 
۲ bar mower cuts through the heavy 
Ww— 7*9 stuff with ease. Handles 
easily uphill, downhill or over 
l rough ground. Individual 
steering clutches. Floating 
38" sickle knife follows 
ground contour. 


Memon a gh cie 
LITERATURE CN 


— KINCO 


Dept. 9048 170 N. Pascal, St. Paul, MN 55104 
5 612/644-4666 سس‎ 


QM 


io 

€ 
TAN 

Ornamental Canercte 


for making 


Plema... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY 
P, 0. BOX B99 - HICKORY, N. C. 28601 


phase motors % thru 7% horsepower from 220 On 
volt single phase power sources, Rugged — heavy °6 gs 


duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 


| Free literature furnished on request, Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rt 1. 1024 W. Lake Brantley, Altamente Springs. FL 32714 


| FRE t i 124-Page Equipment | 
e Catalog For 1984 
| e HYDRAULICS © PUMPS © WINCHES 


| * GENERATORS ۰ SPRAYING EQUIPMENT 
* WELDERS ۶ ENGINES ۶ MOTORS * HORNS 


SURPLUS CENTER 
BOX 5 Lincoln, ME 68501 
CALL TOLL FREE 800-228-3407 


GH COST of LIVING! 


c i 
[ 


HERE IS A‘ 
BEAUTIFUL! 
WAY TO 

MAKE 
MONEY! 


LEARN UPHOLSTERY AT HOME » «restore old chairs, 


sofas to like-new condition! A clean, enjoyable way to put spare 
hours to profitable use. Old cast-offs picked up for dollars, worth 
hundreds when reupholstered! Fascinating home study course in- 
cludes tools, kits, supplies. Earn as you learn — start your own 
business! SEND FOR OUR FREE BOOK TODAY! GET A BIG 
ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the 
upholstery business and a sample lesson showing 
how the fabulously successful MUI system is taught. 
lt costs you nothing to get the information and | 
there's no obligation. No salesman will call. 


SEND FOR OUR FREE BOOK TODAY! 


usw Field Building, Kansas City, Messoun 65111 | aa 
, MODERN UPHOLSTERY INSTITUTE 
1 50316Field Building, Kansas City, Mo. 64111 


d Name 


1 Address 


b THE RASCAL 


@ Operate easily with one hand. 

Æ Use indoors & outdoors—climbs 
ramps & hills easily. 

8 Compact, easy to transport. 

8 Modern solid-state components, 
virtually maintenance free. 

E Travel independently around your 
house, yard & neighborhood. Put 
more freedom in your life. 

© Medicare & private insurance 
reimbursement available. 

= Home demonstrations. 

= 30-day trial — money-back 
guarantee. 


Call toll free or write today for FREE 16-page 
color catalog and special introductory prices. 


1-800-MOBILITY 
(1-800-662-4548) 


Electric Mobility Corp., Dept. 166 
591 Mantua Blvd., Sewell, N.J. 08080 


MOBILITY )))))))))) 


c‏ وی باه 


An ideal solution to add space, a great 

outdoor feeling and value to your home. 

LJ Solariums C 

O Walkways] Family Rooms! 

SYSTEM 4 FEATURES 

* Built-in motorized shade system in 4B colors 

e 100% thermally broken aluminum frame. New 
double drain leakproof water run-off design 

e Factory insulated glass with tampered curves E» : 

* Palented Pow-A-Veni™ cooling system ۱ 

e Bronze or white finish is standard 

* Nationwide localized dealer service 

a Complete installations available 


| Solar Collectors 


Mid. by Four Seasons Solar Products Corp 
425 Smith Street 


Farmingdale, N. Y. 11735 (516) 694-4400 


CALL TOLL FREE—1-800-645-9527 FOR 
FREE COLOR CATALOG WITH NEAREST DEALER 
Please allow 3 weeks for delivery 

Dealer Inquiries invited 


Spa Enclosures ۱ 5 


T 
i 
3 

i 
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| right at home — we help 


| 


J] 


Work part time, full time — 


you every step of the way. 
No doubt about it. . . as a small engine * 5 E 
pro, you can cash in on the huge de- 7F 
mand for qualified men in one of £9 
America's fastest growing industries. t.. b 
You'll be able to command top hourly rates " 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


mosey malim 
ESS 


(— Tools and Equipment PLUS 4 hp Engine. . 


All YOURS TO KEEP... , All at No Extra Cost. 
۱ NO EXPERIENCE NECESSARY! ۱ 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical 'hands-on' experience. 
w Institute * 50531 ۳۱6۱۵ Bidg. .—4  . . - | 

Kansas City, Mo. 64111 | FREE 

O YES, please send me the FREE booidet thal gives full dë- ook LET: 
| tas about starting my own business in Small Engine Repair Sead lor 
| | understand there u No Dobgabon and that No Salesman will yeer 
| ca on mê. today 
| NAME 
ADDRES 
CITY 
E2۴ 


Train at home for 
one of these 26 
career opportunities 


Free facts about 
Diplomas and 2-year Degrees 
Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career. ..even 
an associate degree. Send 
free career facts about the 
exciting career program that 
interests you most. You will 
receive color brochure and information on 
employment opportunities in the field you 
choose. Mail coupon today and see how easy itis | 
to train at home for a great new career or 
advancement on your present job. 
SEND FOR FREE F FACTS! 


‘International ence Schools 1 
url Dept.PCS74,Scranton, PA 18515 

| pease send me free facts, color brochure and full 
information how | can study at home for the career | 

| have chosen. | understand | am under no obligation 

y and no salesman will call. CHECK ONE BOX ONLY! 


1۱۵ 


2-YEAR BUSINESS CAREER DIPLOMA PROGRAMS 
i DEGREE PROGRAMS O Drafting 
| a C] Business Management O Electronics 
i O Marketing C] Wildiite Forestry Conservation 
| FC] Finance. O Computer Programming 
4 O Accounting [1 Diese! Mechanics 
2-YEAR TECHNICAL C) Electrician 
DEGREE PROGRAMS L] Small Business Mgmt. 
C Civil pes pep deb g Technology Û] Microcom اب‎ Repair 
Ll وی‎ cal Engineering O Gun Repair 
Techno logy O Motorcycle Repair 
O Electrical Engineering C General Law Enforcement 
Technology O Catering/Gourmet Cooking 
EE Electronics Technolo Û] Bookkeeping 
ADIPLOMAPROGRAMS ۷۲۱ 
j a Moh School H Computer-Assisted 
٩ ] Auto Mechanics Bookkeeping 
O Surveying & Mapping 
These courses are offered by ICS and North American Correspondence 
i ADDRESS 


| | 
 HTY/STATE/ZIP ورس‎ 


FREE 


COLOR CATALOG 


Earn extra income! Make beautiful gifts! En- | 
joy a fun and rewarding hobby! 
Our free 68 page catalog contains hundreds of 
items all at the lowest prices ever! We offer a 
wide range of quality products including 
e Clockmaking and repair components 
e Furniture and clock kits eMusic movements 
e Wood toy parts and plans eLamp parts 
|eForstner cutting bits «Unique finished clocks 
and much, much more! 


TOLL-FREE 
1-800-KLO CKIT 


(556-2548) 
DEPT. PS84 P.O. BOX 542 | 


KLOCKIT LAKE GENEVA, WI 53147 


VISA 


ADDRESS 


CITY 


RAE 
Vs ^ Save 20% 
on a famous 
TROY-BILT^ 
Tiller! _ 


1964 Garden Way, Inc 


c کت‎ 
"Off-Season" Savings now in effect Right now is 
the best time ever to learn about the amazing 
TROY-BILT Roto Tiller-Power Composter...the 
machine that allows anyone — of any age — with 
any soil — to easily have a fabulously fertile, pro- 
ductive garden! For free complete details, prices, 
write today to: 
TROY-BILT 102nd St. & 9th Ave., Troy, NY 12180 


TROY-BILT Roto Tiller-Power Composters 


i Dept. A2234 
102nd St. & 9th Ave., Troy, N.Y. 12180 
Please send the whole wonderful story of TROY-BILT* 


Roto Tillers including prices and DFF-SEASON-SAVINGS 
j now in effect for a limited time. 
j Name 
| Mi 
| 8—— —— —————————— 
State — öp 


A WrIST و1۵‎ | 751 


GET INTO 
DRAFTING 


7A — Train at home in spare time. No previous experi- | 
; . ence needed. Tools and materials included with ۱ 

۳۳ course. No special talent required. We show you 
what to do, how to do it. No salesman will call. | 
LEARN DRAFTING AT HOME! ۱ 


8] | 


--Jru cl + 
Nationa! NORTH AMERICAN SCHOOL OF DRAFTING, Dept. PCO74 , | 
| امس‎ 4400 Campus Dr., اوا‎ Beach, CA 92560 J 


BANDSAW MILL 


The WOOD-MZER is a one man 
portable sawik with hun 
a0" dia X ۱۵ long cutting 
This enfe, easy-io-operate m 
with an efficient traveling bandiaw 


accurate cutting 
System is ave 

thing: a ۳۲ 

sneuld be 

and more. 


BUILD THIS 8' x 8 ارت‎ 
TV ANTENNA 
FOR UNDER $200 


Enjoy a new world of TV 
Entertainment and save $$$. : 
A 42-page, illustrated | 
booklet shows you how. In- | جک‎ 
cludes listings of electronic * ` 

equipment suppliers, and 
how to find the satellites 
in your area. 


Send $11.95 post. paid check or money order to 
PLAN CREATIONS 
P.O. Box 983, Dept. 2, Grass Valley, CA 95945 
We mail ist class (California residents add 72¢ tax) 
Visa & MasterCards —please include Acc. # and Exp. Date 
»e Satisfaction guaranteed 


PRINT FOR PROFIT — 4 


Cards; stationery; envelopes: 

advertising; labels; tickets; QSL 

cards; announcements; greeting, ' 

sympathy. prayer cards; tags, : 

etc. Save money. 

Own a Printing Business. 

We supply everything direct 

from factory. Easy instructions. TS i 

Also raised printing like engraving. 15777 
Have home shop. Add to income. 

Send $1.00 for catalog. 

Kelsey Presses, Dept. 84CH, Meriden, CT 06450 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil. : 
lions of jacks in gas and auto service 
stations, trucking firms, body shops, 
riggers, factories and farms need ۰ 
icing... most of which you can learn 
to repair. We show you HOW. Start 
spare time in your basement or ga- 
tage. Big opportunity for mechanics. 

e ACT NOW! 


nd 
HYDRAULIC JACK aw PRI MANUAL UAL CO., INC. 
P.O. Box 18 ۶ Accord, N.Y. 12404 


* 0s DOAMMETER, 12 lt HIGH ۱ ۲ 
BUILD THIS 20 ft DOME 
FOR LESS THAN $400. | 
Use for garage or storage 
plans available 
ÜÓ Y for l4 up to 2 50 H Domes 
For How to...book send $5. fo: 
; KEY DOME, DEPT. P584 
an ۲ PO. Box 430253 
dat as [otn Miami, FL 33143 


BATTERY "S | 
TESTER 8G 5 = 


A MUST FOR EVERY 
| PLUS $150 
BATTERY USER HANDLING 


e Pocket Size for Home = 
Office, Travel Send check or money order to: 
e Test-9V Rectangular BML PRODUCTS 
P.0. Box 691547, Dept. PS 


15 V-AAA, C, D, and 
Button Batteries! Los Angeles, CA 90069 


AUTOMOBILES 


NEW PATENT HIGH MILEAGE vapor 
carburetor plans. Kniess, R2-PS1, Bowl- 
ing Green, MO 63334. 


FISH Carburetors, Bourke en ines, 
books. Box 89, Draper, Utah 84020, Phone 
(801) 571-9452. 


RATCHET TIE DOWNS 6,000 lbs w/15' 
strap. $30.00 pair, posue paid. Wildfire, 
20320 West Point, Riverside, CA 92507. | 


BUILD A BIKECAR, .-* 
The Amazing Mini Car 

Built with Bicycle 

Parts! Electric- ocn. 


PLANS $7.95 


Plans Inciuda Optional Body Design 


uae” Endicott, NY 13760| 


AVIATION 


BOOMERANGS — INCREDIBLE 
TURN! You can do it. : Exciting! Order your 
| catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


HOVERCRAFT, AIRBOAT, EXPERI- ne 
MENTAL AIRCRAFT PROPELLERS. BRO- gin 
CHURE $1.00. AERIAL PROPELLERS, 
BOX 692, GREENVILLE, TX 75401 


HOBBY HELICOPTER. 
light single-seat helicopter. Simplified con- 
struction—motorcycle engine. Brochure: 
$3.00. Polynova, Box 6705, St. Remi, Que- 
bec, Canada JOL 2L0. 


GYROCOPTER, 
Airboat. Landyacht, Dunebuggy. Drawings 
$10.00. seat Supplies, 7932 Ontario, 
Omaha 68 


—————— ع ل 


IES ON VIDEOCASSETTE: 
800-227-1617 Ext 122B, (CA: 800-772-3545 
Ext. 122B) 


AT LAST! A publication that tells every- 
thing you wanted to know about SMALL 
HELICOPTERS 


| ask. Also learn “Tricks of the Trade” for 
rofessional construction and testin 
4.00. H-C Guide, P.O. Box 50485, [ 
City, OK 73140. 


IL 61242. 
AERO-CAR Amazing 


Clinton, NJ 08809. 


“Choppy” ultra- 


Hovercraft, Ultralight, 


Free جک‎ 


but didnt know who to 


. Send 


idwest | 28025. 


HOVERCRAFT 


RE- HOVERCRAFT Plans, Catalog 
Universal Hovercraft, Box 281, 


Hovercraft built 
easily with ordinary tools. Lawnmower en- 
wered. Carries one man plus. Flies 
and/snow/ water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 118۳8 


BARTLETT FLYING SAUCER 
Easy to build, fun to fly & powered by ordinary lawn 
mower engine—Complete plans, photos and supply 
sources. $6.00 Money back guarantee. Send to: 
Herb Bartlett, Box 156-5. Silverdale, WA 98383. 


ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. Free 
Brochure, RDA, Box 873-N85, Concord, NC 


SKYWHEEL! Flys Vacuum Direct! Free 


OFFICIAL. Space-Shuttle Patches, Caps 
T-Shirts. Write: "Shuttle", PO. Box 51 


$1.00. Titusville, FL 32780. 


ordova, 
HOT AIR BALLONS—Discover high ad- 
venture. Send $1 for information and man- 


ufacturer’s color brochures. FireFly Ballons, 
810 Salisbury Road, Statesville, NC 28677. 


BOATS, 
INBOARD / OUTBOARD MOTORS 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 

| mg hulls and decks come factory assem- 
led - you install factory supplied interior. 


Save half factory-built cost. No experience 
required. T catalog - $1.00. Luger, 
Dept. AC-84 West High EN Burns- 


vil e, Minnesota 55337, 612-8 


EVINRUDE— Mercury Bargains. -all 
sizes ... $2.00 handling...Scott cCulloch 
. Electra Marine, 610 Merrick Road, 
vribrook; New York 11563. 


FREE Plan "Gloucester Gull" Rowing 
Dory. Fishing/Surfing/Sailing/Power Dor- 
ies. Gas Saver Dory Skiffs. Prams Skiffs & 
Schooners: Brochure/Photos (99) Plans 
only $5.00. Texas Dory Boat Plans, Box 
120, Galveston, TX 77553. 


EM: PLANS - PATTERNS - 
- LARGEST - 300 
Plywood - Fiberglass - 


* REVOLUTIONARY TALKING TEST LIGHT + 
"CIRCUIT SAVER" 


s Buzzer sounds lor remote voltage 


M Red/Green L.E.D. shows polarity 
* Works on either G or 12 volts 

a Durable solid epoxy body 

a ses: autos. motorcycles, boats, | 
planes | 


Send $14.95 ppd. M 
Pacilic Northwes 

10838 اج‎ m Sulte s: 
Bellevue, WA 88004 


lWi2^x134*x WB" 
CUP & PROBE INCL. 


AUTO SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76P Monroe, Boon- 
ton, NJ 07005. 


INDASH AM/FM, Cassette - New ` 


| $29.95!!! Discount - 200W + - Speakers.. 


Boosters (Echo). Free Catalog. Hipower, 
Box 1424P5, Dover, DE 19903. 


MOTALOY ring valve job while driving 
دوس یز‎ $9.99 two 1 is 50 postpaid. An- 

8, Box 34081, Dept. 5 "Bane rancisco, 
CA 94134. 


IT takes just one application of SVSTEM 
“48-PLUS"! reduce costly engine repairs - 
increase mpg. Guaranteed! $14.50 to: Tal- 
bert, Box Albemarle, NC 28001. 


JACK REPAIR MANUALS. 
arts. Catalog. $2.00. Hydraulic Jack 
t PO. Box 18, Accord, NY 12404. 


LEE = | = RS ILI = ue = ae | He 


BUILD YOUR OWN JET HELICOPTER 


EASY TO FLY—INEXPENSIVE TO BUILD! 
«Carries one person-plus«Uses low-cost fuel 
«Simple hand-tool construction. 
PLANS—completely 
illustrated: $9.00 


The 
0۳۲۶۸ EXPERIMENTER'S 


HANDBOOK 
A valuable source of 

üesigns— data— methods— suppliers 

for the rotary-wing hobbyist 

Fully illustrated Only $9.00 
BOTH ABOVE BOOKS: ONLY $15.00 
, PO. Box 16488-A 
۲ Baltimore, MD 21217 


6'x12' KIT 

only $149.00 
(frame not 
included) 


Build your own trampoline or order 
complete. All products carry a money 
back guarantee. FREE CATALOGUE -- 
Write or call 404-461-8941. Trampoline 
World, Box 808 PS, Fayetteville, Ga. 
30214. 


Details. Maglevity, Box 990, Kamuela, HI 
96743. 


F-14 TOMCAT 


FOLD AND FLY THIS BEAUTIFUL MEW DESIGN 
FROM A SINGLE SQUARE OF PAPER 


HO CUTTING - HO GLUE = HO STAPLES OR TAPE 


ILLUSTRATED INSTRUCTIONS TEACH 
ADVANCED FOLDING TECHMIQUES 
TOTALLY HEW AND REFRESHING APPROACH 
TO THE ART OF THE PAPER AIRPLANE 


Aero-gami 


$5.50 pp P.O. Box 1358 Westford, MA 01886 | 


BUILD YOUR OWN 
ROCKET MOTORS! 
* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
e STE 


is 8/8 BO" - 

Designs 8 Planking - POWERBOATS 
- gp eoe Outboards -Cruisers - Sports- 
fishers - Houseboats - Hydroplanes - Run- 
abouts (Canoes Kayaks) - SAILBOATS 
- Daysaliers - و‎ - Multihulls - 
SUPPLIES - Epoxyplus- Epoxyglue-Cloth 
- Resins - Foam - CATALOG $2.00 (Airmail 
$4.00) - (Book AMATEUR BOATBUILDING 
- Fiberglass - Plywood/Epoxy - Steel - $6.00) 
CLARKCRAFT - 16-S-Aqualane, Tona- 
wanda, NY 14150 


‘ZODIAC INFLATABLES. S.O. S., 2050P 
So. Federal, Ft. Lauderdale, FL 33316, (305) 
467-9118. 


BOAT PLANS—FRAME KITS— 
PATTERNS 
Hundred of designs —WOOD-—FIBERGLASS— 
STEEL — Sailboats — Powerboats — Outboards— 
Canoes — Kayaks — Rowboats — Duckboats — 
Dones —Houseboats Proven methods include 
instructions especially for amateurs. Professional 
results! NO LOFTING! "SUPPLIES" —Fasten- 


| ings — Fiberglass — Resins — Glues — Books. 


Send $2 00 for HUGE 144-page catalog or $4.00 


| AIRMAIL. Includes FREE "BOATBUILDING SUP- 


PLIES” brochure. investigate our "POXY-SHIELD ' 


| FPOXY-GRIP" wood/epoxy boatbuilding system 


—Manual = $2.00. GLEN-L MARINE, 9152 
Rosecrans, Box 756SP Beliflower CA 90706 


Classified Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 
American Express or Diner’s Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a RO. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for October issue (on Sale September 11) is July 25. 
Send orders to Som Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


HOME ROBOTS 


BUILD YOUR OWN PERSONAL ROBOT. 
World's Largest Supplier. Kits, Parts, 
Publications. atalog $3.00 00. ROBOT SHOP, 
Mur rtment 20, PO Box 582, El Toro, CA 


DO IT YOURSELF 


1600 CATALOGS Every Subject Imag- 
inable!!! Directory $ $4.00, Catalogs Galore, 
Per A pringe d Village, Springfield. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


JUST RELEASED—APPLIANCE RE- 
SECRETS. 


PAIRMAN REVEALS TRADE 
322-Photo, 140-Page Guide—DIY Fix 
Whirlpool’ Kenmore deen! $8.95. 
Guaranteed, DLRP, Box 830132, Richard- 
son, TX 75083-0132D. 


WRITE YOUR WILL WITHOUT A LAW 
WER. Avoid high legal fees. Free details. 
Law Institute, Lock Box 3408D, Boulder, 
CO 80307. 


UPHOLSTERING SUPPLIES $1.00 for | 


rices. Variety Products, Box 566PS, 
athrup Village, MI 48076-0566. 


ELECTROPLATING CHEMICALS Sold 
by the Pound. Professional Grade. List, 
$1.00. Electroplaters Supply, Box 384A, 
Shady, NY 12479. 


Z AMAZING 


| SCIENTIFIC and ELECTRONIC 


| NDEVICES ” 


PLANS — Ait Parts Available In Stock 


e LCS BURNING CUTTING CO2 LASER. $15.00 
* RUBS RUBY LASER RAY PISTOL ..... 15.00 
* BTCS 1.5 MILLION VOLT TESLA COIL. . 15.00 


| * HEGI 1 MEGAWATT 500 JOULE SOURCE . 15. 
| * HVM3 ADJ 125KV DC SUPPLY... _.. 10.00 
* LRG3 SOLID STATE LASER RIFLE . 10.00 


KITS — Includes Plans and Parts 
e LHC2K SIMULATED RED/GRN/YEL LIGHT 


LAW EE ... 29.50 
* BTC3K 250,000 VOLT TESLA COIL 124.50 
e I0GTK ION RAY GUN. 19 50 


e PSP3K PHASOR SHOCK WAVE PISTOL 44 50 


+ PPG1K PHASOR PROPERTY GUARD — 175.00 
e INFIK INFINITY TRANSMITTER. . 134.50 
* MFTIK 2-3 MILE RANGE FM VOICE 

XMTR 39.50 


ASSEMBLED AND TESTED PRODUCTS 
æ LGU30 RED 1MW PORTABLE HENE 

LASER www. Oe UN e ndr 
* TCL30 SOLID STATE TESLA COIL 35KV 54.50 
e» IPG50 POCKET PAIN FIELD GENERATOR 59 50 
* BLSIO BLASTER DEFENSE WEAPON . . 79.50 
+ TAT20 AUTO TELEPHONE RECORDER. . 24.50 
e PPF10 PHASOR PAIN FIELD PORTABLE249 50 
e SNP20 SECURITY PHONE LISTENER , 99.50 
* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE 
FOR $1.00 OR INCLUDED FREE WITH ALL 
ABOVE ORDERS, 
PLEASE INCLUDE $3 00 PH ON ALL KITS AND 
PRODUCTS PLANS ARE POSTAGE PAID. SEND 
CHECK. MO. VISA, MC TO 


INFORMATION UNLIMITED 
P.O. BOX 716. DEPT. P8 AMHERST. NH 03031 


FIREPLACE PLANS Complete Plans and | 


Instructions for building working fireplace. 
$9.00. Box 253, Glenville Station, Green- 
wich, CT 06830. 


CAST Iron Wood/Coal Add-on Boilers 
Free Literature. WDM Heating, Box 691, 
Winsted, CT 06098. 


| SOLAR, GREENHOUSE, & ENERGY 


SAVING PRODUCTS CATALOG! 
Components: Complete Systems. 
88 pages. 18 sections. 
Our 11th year! 
Order from one expert source— 
the country s larges! energy saving mail order house! 
| Send $1.00 postpaid. 
SOLAR COMPONENTS CORPORATION 

Dept. P, P.O. Box 237 
Manchester, NH 03105. 


PUMP 
DRAIN «IRRIGATE ی‎ 
CIRCULATE ۰ SPRAY ess t 


Heavy-duty rustproof ball- 

bearing pump. Stainless 3 

shaft.1 HP1200GPH 0" high A 

or 3000 GPH 25'well. 5200GPH n max. 144" in. 
I"out.Beltor direct drive. Use Ya HP or larger, 


[money back guarantee Add $2 patge & hinding $24.95 


LABAWCO Box 35.Belle Mead. N.J. 00502 


FREE ENERGY 
Extract abundant free energy anywhere 


using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


previously secret government report. 


Money back guarantee, Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box 3 
Concord NC 28025 


HOME CRAFTSMAN 


۱ “GETTING Started in Stained "Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalog 
$1.00 (refundable). Yankee, Box 265, 
Thompson, CT 06277. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Delivery, Reason- 
able Prices. Catalog Costs: $2.50:3rd Class 
or $3.50 1st Class. Paxton Hardware, 7818 


| Bradshaw Rd., Dept. B-28, Upper Falls, 


MD 21156. 


LARGE selection of plans. Furniture de- 
signs, loom, spinning wheel, clocks, doll- 
houses, weathervanes, kites, and more. 
Catalog 2M, eee Co., Rogers, Min- 
nesota 55374 


MAKE WOODEN TOYS— PROJECTS 
— 100 plans, kits, hardwood parts (toy, 
craft, furniture)—Catalog $1.00—Cherry 
Tree "Toys, Belmont, Ohio 43718. 


MAKITA TOOLS BELOW WHOLE- 

send $2.00 for brochure and prices 

to: MAKITA, 511 Placerville Drive, Placer- 
ville, CA 95667. 


[BIG-RIDING TOYS: Operational Backhoe 


Shovel. Crane... Much More! 6 arm sets. 


| | 4 ft. reach — for children ages 2-6 


TOY & GAME Designs. B 


PROJECTS (as well S 
informationon 7 
UNUSUAL ENGINE 47 
Designs) - catalog Ez 
$1 plus 


Large SASE 


P.0. Box 444, Dalton, PA 18414 


HOBBIES & COLLEC TION 


TOY SOLDIER MOLDS. Make military, 


chess, medieval figures. Profitable fun! Free 
information. Castings, PO. Box 3482-۳5 
Longwood, FL 32750. 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


SMALL FOUNDRY Furnace. a Dent 
Free Literature. Pyramid Products 
M, 3736 South 7th Avenue, Phoenix, D 
85041. 


4' METAL Cutting Lathe $87.25. Taig, 


15048 Proctor, Industry, CA 91746. 


SILVO Hardware, 188 page Hand & 


Power Tool Catalog $1.00 t PS4-8, 
2205 Richmond 5t., Philadelphia, A 19125. 


POWER-HAND TOOLS!! Wholesale 
Prices!! Dealers Welcome! Send $1.00 (Re- 
fundable). Veerakit, 640 Parker—PS, Mon- 
rovia, CA 91016. 


RETHREADER TOOLS: Files, Dies, 
Taps. Send $5.00 for Metric File. Free 
Catalog. ^Jawco", PO.B. 213, Reading, PA 
19603. 


LATHES 3° TO 15". MILLS, 

DRILL PRESSES, GRINDERS 

. LATHE CATALOG $1.00 
Precision Ti 


TURNING, MILLING, 
DRILLING, THREADING, 
BORING, DIVIDING 


ENGINES, MOTORS 


NEW Engines For Mowers, Tillers, Etc | 
.. Fantastic Savings! Illustrated Catalog | 


— $2.00. (Refundable First Order.) Dis- 
€ Engines, Box 166PS, Ashland, MO 
10. 


WHOLESALE ENGINES - World's Larg- 
est 2 - Cycle Engine Supplier. 5 H.P. to 50 
H.P. Catalog $1.00. Rotec Engineering, P.O. 
Box 220, Duncanville, TX 75138. (214) 
298-1503. 


ENERGY SAVING 


TANKLESS Water Heaters, Models For 
Every Requirement, Paramount, 627 Hazel, 
ee PA 18102. 215-821-7741. 


our residential utility bills na- | 


al for literature. 


Box 29160, San 


ieee: nd Sase 
Barnett Enterprises, 


Diego, CA 92129-0160. | 


ALTERNATE ENERGY 


HAND-SIZE GENERATOR! No fuel. 
Stores electricity. Just flip switch, set in 
sun. Assembled, FREE details. MJR, Dept. 
11, Box 30355, Phoenix, AZ 85046. 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
iuel. You get electrolyzer and auto conversion 


plans and instructions, plus detalls on safe 
hydrogen storage and generating hydrogen 
only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873-PS 
Concord. North Carolina 28025 


| ders/pr 


Box 7022, Ann Arbor, Mic 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen. (Catalog 
.25€). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUNDABLE): GWAG, Box 193, Brook- 
field, Wisconsin 53005- 0193. 


SCIENCE & CHEMISTRY 


1985 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hob ul 
ment. Send $2.00. Merrell Scienti تچ‎ 
Buffalo Road, Rochester, New York 14624. 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue-$1.00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


NIKOLA TESLA. New technical publica- 
tions. Tesla Book Co., 1580 Magnolia, Mill- 
brae, CA 94030. 


225 PAGES! 1984 Glasswure- Chen 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 
one in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific, 


PO. Box 675-PS48, Helotes, TX 78023. | 
CHEMICALS — Catalog $2.00. Scientific 


Supply, PO. Box 490, Ranger, TX 76470. 


1000's OF CHEMICALS 
LOW Prices. Catalog $2.00. Call for or-- 
rices. Chem- Lab. 13814 Inglewood, | 
Hawthorne, CA 90250, 213-973-2391. 


MICROSCOPES, ports ae supplies, 

repared slides, 1984 cata vds 203 pages, | 

Bord $3.00. Benz Microscopes Optics, PO. 
igan 48107. 


METEORITES ^... 


From around the solar system"; 9 X | 


genuine meteorite specimens 

are available for the first time. 

BUYING / SELLING / TRADING 

ROBERT A. HAAG — METEORITE MAN 

iBox 27527, Tucson, AZ 85726 يا‎ 

Please send $1." for a full color catalog ih 
Refundable first order 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing; in in ustry, laboratories, 
craft work. Reproduce your designs with 


our mold materials. Catalog $1.0 
OLITE, Dept. 84K/PS, Box 391, Woodstock, 
IL 60098. 


GARDENING 


` OVER 70 kinds of carnivorous plants 
Peter Pauls. Canandaigua, NY 14424. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down 
40 monthly. 4602 Ethel, Sherman Oaks 
CA 91423. 


AS LOW AS $29.00 AN ACRE 
| Purchased through Estate Liquidations. Can- 
ada's most popular hunting and fishing lakefront 
properties. Great investment. EASY PAY- 
MENTS. CREDIT CARDS ACCEPTED. 
Title guaranteed, 2-year buy back guarantee. 
Send for FREE catalogue. Canadian Estate 
Land Dept. ZAC. 2411 Yonge Street, Toronto, 
| Ontario, Canada, MAP 2Z1. Or telephone 7 days 

a week, anytime, 416-488-0444. 


RANCH LAND. 10 
acres $60.00 down, $60.00 month. Owner. 


Mike Gauthier, 9550-A-Gallantin, Downey, | 


CA 90240 


ARIZONA 2/5 acre lots, near Colorado | 


River, Casino’s, Lake Havassu. $300. down, 
Patton, 3808 Rosecrans, suite 426, San 
Diego, CA 92110. 


NEW! FREE! FALL-HOLIDAY '84 CATA- 
LOQ! 266 pages; over 5400 properties, 2300 
pictures! Values in every type of real estate, 
many owner financed! From 600 offices in 
13 states. Get your FREE copy NOW! 
BTROUT REALTY. Plaza Towers, Dept. 
5810, Springfield, MO 65804. Call toll free: 
-B00-841 1-426868. 


DNTARIO and QUEBEC Sand beaches. 
Camping, family sporta, Hunting. Fishing. 
SEASONAL ALL-SEASON HOMES. 


and 
Free brochure write: CARL ALFORD, Box 
363, Dept. PS, Kingston, Ontario K7L 4X8. 


NEVADA acrettes, TF Vegas, Rochell, 
Alamo area, from $3, 995, down, from 
539 month. B-Owner, 5970 Oakhill, Orton- 
ville, MI. 48462. Phone free 1-800-521-4996. 


STAMP COLLECTING 


25 DIFFERENT older U.S. 10¢ with 
aie Hill Co., Box 51, Defiance, Ohio 


FREE Su 
Jay, Box 21 


FREE, U.S. Mint Set. A 


als. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


as DIFF ERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, PMansfield, Ohio 44907. 


OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 


ONE! Two! Three! Cent Stamp Approv- 
als, d yee Catalog, 17902 M 
Jamul, CA 92035 


FREE Subscription—“Rare Stamp News" 
Joseph Kardwell, Orient, NY 11957. 


| FREE! Interesting worldwide stamp 
mixture. ee Box 24166-A, Indianapo- 
lis, IN 46224 


FREE US mint coil pair with a provals. 
A rg RT2, Box 112-P, Annandale, MN 


rise collection with approvals. 
0, Petaluma, CA 94953. 


1000 DIFFERENT World Wide Stamps 
$6.75, 2000 $14. s Bryson, 612 White, 
Toledo, OH 43605 


FREE! Big Bargain Catalog - New Edi- 


tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also fine stamps 
from our approval service. Buy only voat 
you like. Return balance promptly! 
u. Jamestown Stamp Co., Dept. E MP5, 
amestown, NY 1470 


WOW! 50 All Different Germany - roi 
MCN collection of genuine German 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine stamps 
from our approval service. Buy what you 
like. Return balance promptly! Send 25e 
today! Thank you. Jamestown Stamp Co., 
Dept. A 84PS, Jamestown, NY 14701 


SATELLITE TV 


SATELLITE TELEVISION ANTENNAS 
complete detailed plans for home construc- 
bon anyone. $5.00. Jansen Electronics, 

x 168A, Dundee, OR 97115. 


SATELLITE TV Receiver Breakthrough! 
Build your own system and save! Instruc- 
tion manuals, schematics, circuit boards! 
Send Slama envelope: XANDI, Box 
20647, Dept. 24N, Tempe, AZ 85282. 


SATELLITE TELEVISION SYSTEMS 
MAJOR Brands with Factory Warranties. 
We feature complete systems at special low 
Prices ces each month. Call or write Now for 
ces and Free Product and Systems Cata- 
log. United Satellite Antenna Systems, 
Route 3, Box 577, Deville, LA 71328. (318) 
466-3161. 


SATELLITE TV Systems. Do It Yourself. 
Write Or Call. ACS, INC., 330 Virginia 
Ave., Vinton, VA 24179, 703-982-7833. 


120 | POPULAR SCIENCE 


۱ a Licensin 


ank | 


Power Coney tants Microwave 
HOME SATELLITE RECEIVER 


3700 C North Harold 
North Little Rock, AR 722718 
(501) 753-5715 


SATELLITE TV 
Do-It-Yourself 
and Save 
Easy, guaranteed 
Plans / Kits 


Send $1 for Catalog 


GFI-D6, Box 9108 
۹ Missoula, MT 59807 ۳ 


SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 
e Heaviest of its kind 
e Easy operation 
e Advanced component controls 
Dealerships available 
We manufacture sizes ranging 8', 9', 11", 
14', 16', 23". 
Francis Enterprises, inc. 
P.O. Box 906 314-989-3248 


Poplar Bluff, MO 63901. 


COMPLETE HOME SATELLITE BYS- 
TEM ONLY $949.95 Take advantage of 
national marketing, buy this deluxe 9 foot 
antenna, top quali ity receiver, polarotor, 
and high power am litter and enjoy satel- 


lite programming at home. Order from: 
VALSCOT Enterprises, (916)-527-5960, De- 
percent PS, P.O. Box O, Red Bluff, CA 


FOR INVENT ORS 


INNOVATION Centre associated with 
ا‎ of Waterloo provides assistance 
in: Development, Patent- 
, Marketing and Financing. 
anadian Industrial Innovation Centre, 


De Pr Waterloo, Ontario, Canada 


PATENT IT ECONOMICALLY! Free 


Details. M. Rainer, 2008 Fondulac, Rich- | 


mond, VA 23229. 
NONPROFIT foundation helps inventors. 


| Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven- | 


tors Foundation, 501-A Iowa, Colorado 
Springs, CO 80909 or Call toll free 1-800- 


| 525-5885. 


INVENTION SERVICES: Development 
Assistance, Prototypin ng, , Marketing, by pro- 
fessional scientists. Write for informative 


literature; FREE initial evaluation. Keefe, | 


Kolasa, Galea, Oleksik, and Associates, 
Box 259, Roseville, Michigan 48066. 


PROTECT YOUR INVENTIONS AND 
TRADEMARKS. Registered Patent Attor- 
ney. FREE Preliminary review. Box 392P5, 
Millwood, NY 10546. 


INVENTORS: Free information on offer- 


ing your invention for sale. Kessler Sales 
Corporation. C-7-FI, Fremont, OH 43420. 


1NN 
INVENTORS! 
IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by Ámerican industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free 
information package. 


American Inventors Corporation 
82 Brood Street, Dept. PS 
Westfield, MA O1 EC 
(413) 568-3753 
A Fee AM uel thy Ns “ampan 


TUE 11 ETERNI 


| catalo 


INVENTIONS WANTED 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


PRODUCTS 
presentation to industry and exhibition 
at national technology exhibition. Call 1- 


800-528-6050. Arizona. 1-800-352-0458 
Ext. 831. Or Write: 
IMI-PS 
TOIT Smithfield Street 
Pittsburgh, PA 15222 
LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, 3 Corp rates, requirements. Kess- 
ler pe^ orporation, C-7-IW, Fremont, 
OH 43420 
RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


CABLE Facts. Informative booklet en 
how modern cable : stems work. Histor 
equipment and suppliers list - $8.95. AC 
Box 711-PS, Pataskala, OH 43062. 


MICROWAVE ANTENNAS. New storm: 
roof, static-resistant dish. $89.95, free info. 
CR Services-PS, Box 20607, Denver, CO 


| $0220. 


SCANNERS. Regency, Bearcat, Monitor 
Antennas. Higginbotham Electronics, Box 


9340-A, Jacksonville, FL 32208. 
CB RADIO 
LIMEARS, Details Send Stamps. Matco 
Electronics, Box 316D, Cadillac, MI 49601. 
ELECTRONICS, STEREO, HI Fr 


INDOOR FM ANTENNA. Replace cum- 
bersome wire antenna with quality compact 
fixed antenna, complete $13.95 plus $1.95 
shipping. Aerial Technology, Box 813, Ken- 
nebunk, Maine 04043. 


ELECTRONIC EAVESDROPPING 
VICES. Details $1.00. HUNTER, Box 3132, 
Winston-Salem, NC 27102. 


COMPUTERS 
TI-99/4A owners, Get your free catalog 
of new, exciting, low cost software. Enter- 
prises, Box 690, Hicksville, NY 11801. 
MASTER YOUR COMPUTER! New con- 


cept teaches AND entertains! Diskette and | 


74 page book for C-64 with disk $9.95 
( + $1.50 hip ing, Florida residents add 
5%). SofSt تن‎ uterware Incorporated, 
P.O.B. 6958, Clearwater, Florida 33518. 


SOFTWARE Vendors $2.00. Standard 
Software, 510 Lawrence Expressway #811, 
Sunnyvale, California 94086. 


OVER 900 pc name brand disk pro 
for Apple IBMPC each US$8.00 u 
US$1.00. Reliant, PO. Box 33610, 
wan, Hongkong 


VIDEO EQUIPMENT 


VIDEO MOVIES. VHS-Beta-Disc. Giant 
$3.00 (refundable). Tower, Dunkirk, 
154- € 


ams 
etails 
Sheung- 


MD 


CABLE Equipment, Notch Filters 
For "Beeping” annels. Information - 
$1.00. Goldcoast, Box 63/6025, Margate, 
Florida 33063. 


MUSICAL INSTRUMENT, S 


VIOLIN, Guitar, Banjo, Mandolin, Mak- 
ing Materials. Accessories, Books, Piano 
Tuning Kits. Catalog $1 00. International 
Luthiers supply, P.O. Box 580397, Tulsa, 
OK 74158. 


INTERNATIONAL VIOLIN COMPANY, 
LTD., Catalog for makers, repairers of 
stringed instruments. Imported tonewood, 
tools, varnishes, parts, accessories, airings, 
cases. Fine European instruments, 
Assemble-yourself carved violin kit. Cata: 
log $1.00 includes 10% discount certificate. 
Dept. KH, 4026 W. Belvedere Avenue, 
Ba timore, MD 21215. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
/ Promotions. Broadway Music, Box 
, Sarasota, FL 33578. 


lishin 
7438- 


POEMS Wanted Immediately. Nashville| 


| Music Productions, Box 40001-PS, Nash- 


BUSINESS OPPORTUNITIES 


NEW Mercedes - Benz, $120.91 وت‎ 
or BMW, 1 . Guaran 
Write: FoxCo, Box 2655-48P, Springfield, | 
VA 22152. 


REPAIR HYDRAULIC JACKS — dd 
details. Hydraulic Parts Sup pply | Dept. 5 
Box 4157, Brownsville, TX 7 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. | 


SHIELDS, and pine glass! Earn up to: 
$60,000 yearly. Send for valuable free re- | 
T Glas-Weld Systems, Box 5755C, Bend, | 

R 97708, 503-388-1156. "| 


oS 


YOU can make money wholesaling free 


details. Brokerage, 109E Circle, Burns, TN | 
37029. 


MECHANICALLY inclined individuals | 
desiring High Weekly Frofits operating ' 
Small Man facturing business Without In- 
vestment write: Businesses, 92-P Brighton | 
lith, Brooklyn, NY 11235. 


BELTS And Buckles. Complete Line | 
Fast Sellers, including Westerns, Truckers, 
و هد دروم‎ Wildlife, etc, Bi Profits. Com- 
pere dealer set up. Catalog $1.00. Anchor, | 
x 3958-BPS. North Providence, RI 02911. 


PIANO Tuning quickly learned with | 


home study course. Diploma granted. 
American Tuning School, 17050. TARE 
Drive, Morgan Hill, CA 95037. 


BUMPER Sticker Printing Device. Cheap, 
Simple, Portable. Free detai Sumpen 
227 (LLC), "Tampa, FL 33622. 


CONCRETE Block Machinery 
$1.00. Route One, Box 3740, 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 

Report Mellinger, Dept. M2699, Woodland 

California 91367. 


$500.00 WEEKLY! Reconditionin 
used car batteries. Secrets others don't tell. 
Stamp appreciated. Battery Outlet, Box 
3300, Hickory, NC 28603. 


TAKE Catalog Orders. We drop-shi 
best-sellin specialty products. 
below wholes rices. Immediate deliv- 
ery. S ular home business opportu- | 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-44, Chatsworth, CA 91311-4991. 


NEW Luxury Car without cost! Write: 
Amco 15, 1601 Main, Plainfield, IN 46168. 


$92.00 FROM Square Foot Plywood 
(Huge Demand}, Revealing Proof 25e (Re- 
02324. able), Woodwins, Bridgewater, MA 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


PROFITABLE Gold Foil Printer. Per- 
sonalize business cards, pencils, matches. 
Free Details. Gold, POB 24986(LLC), 
Tampa, FL 33623. 


MAKE Rubber Stamps. ‘Highly Profit- 
able Business. Free Details. Stamper, POB 
22809(LLC), Tampa, FL 33622. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
megage, car tops. Quick, easy. Two smali 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
pn customers, Start earning after a few 

VIP practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUNE Free Information: 
Industrial-P348, Box 127, Alexandria Bay, 
New York 13607. 


$40,000 ON 1/3 ACRE! New hydro- 

Free information. pleasant, practical! 

e information. Planter’s, Box 1657, 
Brenham, TX 77833 


: Catalog | 
pid City, ; 


went 


RINGS, WATCHES, JEWELRY 
profit. Free Sales Kit/Catalog. S otlight ht, 
fee Third Avenue, New York, qu 


MAIL Order Profits! For Disclosure. 
CRIBE, Box 257, Stuart, FL 33495. 


SCREEN Print T-Shirts. Inex 
tits. Free Details. "T-Printer," PO 
LLC), Tampa, FL 33623. 


MAKE HOMEMADE BOOKLETS. I’ve 
'arned $187,000 with mine. Free informa- 
ree imi Box 37169, Fort Worth, Texas 
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YOU'LL make "Big Profits Fast!" New dis- 
‘overy in battery reconditioning means 
"ighteen months guarantee! Dealers in 46 
itates. Electoan, 7415 Gable Drive, Little 
tock, Arkansas 72205. 


FREE Information: “Ultra Modern Mar- 
tting” Moneymaker! Vido, Box 591-P, Mar- 
inez, CA 94553. 


FURNITURE Stripping - Earn $300 per 
your. Save thousands in franchise fees, many 
2810 over $15,000 for this information. Send 
$19.95 for complete information. Distrib- 
itors International, 3808 Rosecrans, Suite 
126, San Diego, CA 92110. 


BORROW by Mail! $500-$25,000 Fast! 
zasy! Confidential! For info application 
write: Accurate, 2120 Crestmoor, Nash- 
fille, TN 37215. 

SEIZED IN GOVERNMENT NARCOT- 
CS RAIDS! Automobiles... Vans... Boats 

. Furniture... TVs... Stereos... Thou- 
sands other items, Buy Dirt Cheap—Resell 
for Big Profits! Free Information: Marcel, 
Box 7557-E, Monroe, LA 71211. 


RECYCLE METALS. NO, NOT 
CANS! Easy $450 weekly! Free informa- 
یم‎ fre ys, Box 1657, Brenham, T 


nsive 
23991 


MAKE big money in home satellite tele- 
vision. Be a dealer. Earn $50,000-$75, sa 
pay Send $2.00 for valuable re 

olesale Satellite AP Box 1044, 
Oswego, OR 97034, 503-246-8335. 
8 $25,000 LOANS INTEREST FREEI! 
Secret Federal law WIPES OUT DEBTS!! 
Details FREE! Moneywise-S, LaGrange, 
NY 12540. 


GET RICH using OTHER PEOPLES’ 
MONEY!! Unique—amazing business! De- 
tails FREE! Finance-5, Billings, NY 12510. 


PRODUCE BEAUTIFUL COPPER OR 
BRASS SIGNS. Fast, Inexpensive, Profit- 
able. Details, Signet, 50 High, Suite LL7-A, 
Buffalo, NY 14 03. 


| VENDING Machines - Compact, Attrac- 
tive, Mechanical, Low cost, "Profitmakers." 
BPI, Box 345-PS, Flourtown, PA 19031. 


PROFITABLE HOME BUSINESS. Free 
Details. Marco, 18438 Napa Street, North- 
ridge, CA 91325. 


Li EASY MONEY 55 


you everyt any By. you need 
dreams into a $1,000,000 reality. 100% Money 
Guarantee. 


SOLAR Heating learned quickl p 
home! Free information. T in Sc 
Box 1014s, Jupiter, FL 33458. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order Asso- 
ciates, Inc., Dept. 737, Montvale, NJ 07645. 


HOW to start and operate your own Prof- 
itable Business at home. Send for free 
literature. Sunwest, Ltd., P.O. Box 98196, 
Tacoma, WA 98498-0196 


LEARM DENTAL DRILL REPAIR in 
your own home. Tools furnished. South- 


west Dental, 1501 E. Cha -- Ave., Suite 


252PS, Fullerton, CA 92 


PRIME Knowledge. Make money with | 


home business. Free Information: SGF Ent., 
Ine., 250-10 Northern Blvd., P.O. Box 116, 
Little Neck, NY 11363. 


Opportunity for extra income. 
Sell “How to "How to Money Books" by mail. 
Details $1. W.A.D. Publishers, 1D8, Box 
135, Tullahoma, TN 37388. 


GOLD Scrap Recycling. Free Details: 
Recycling, Box 11216PS, Reno, NV 89510. 
Sharpen saws, tools! Build ma- 


ourself! FF FREE information. Box 
n Bernardino, CA 92412. 


chine 
6004, 


Ep 


"SELL MONEY!" Become a Loan Broker! 
Free details. Financial Planning, Dept. 
PS-202, 210 5th Avenue, New York, 10010, 
(219) 768-6803 Ext. 200. 


PREPARE Tax Returns. Earn high fees, 
dignified work. Train at home. Accredited 
Program. National Tax Training School, 
Monsey 1HR New York 10952. 


GUARANTEED methods to make money. 
FREE information. Bailey's, PO. Box 6584, 
Lincoln, NE 68506. 


PIANO Tuning learned 
Free information. Empire 
Jupiter, Florida 33458. 


PROFITABLE Opportunity in new multi- 
level system. Write: SRS, 600 Valley Road, 
#E63, Warrington, PA 18976. 


PVC PIPE FURNITURE Opportunity. 
Earn Poma: easily. No risk. Information 
Free. Owen, 771P, Battle Ground, Wash- 
ington 98604. 


uickly at home! 
hool, Box 1014, 


ESTABLISH ponsi tin ni WC any | 


field. Free information! Follen, 


Suite 507, Cambridge, MA 02138. 


PIANO Dealers Wanted! Grands - | 


Spinets - Uprights. Discount Prices. (215) 
726-8817. 


MAKE MILLIONS MANUFACTURING 
BATTERIES! Supplies available. Everlast, 
Box 365, Bogota, NJ 07603. ۱ 


MAILORDER Income! Modern Multi- 
Level Opportunity. Details: Connections, 


| Box 31651, Independence, Ohio 44131. 
INCREASE YOUR WEALTH $5 ,000 


TO $50,000 IN 12 MONTHS OR YOUR 
MONEY BACK. “asiest money-maker in 
America today. FREE DETAILS. Write: 
Spr P.O. Box 27072, Minneapolis, MN 
00421. 


EARN Big Money! Easy business. Start 
parttime. National firm trains, assists. 
A Box 6489-C, Laguna Niguel, 


BOOKS & MAGAZINES 


OUT Of Print Books Found, Send Wants. 
Booklook, 515 Maple Ave., Warwick, NY 
10990. 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 12 for $12, postage paid. 
For 1983 oniy, send $1.75 to: POPULAR 
SCIENCE | 380 Madison Ave., 
New York, NY 10017. 


OUT-Of-Print Book Search. Ford Stilson, 
PO. Box 1040, Glendale Heights, IL 60139. 


FREE Scientific books from Saudi Arabia 
Write: H. Olayan, PO. Box 15391, Riyadh 
11444, Saudi Arabia. 


Plans, how-to for 44 


| woodworking ۱ 
| projects: furniture, toys, 


storage, shop alds 


«8 x 1034 format 
ود‎ *500 pictures in- 


cluding full color 
To order ask for Book 
No. 4507, and send 


check or money order 
Au $18.95 plus $1.95 
d vos and handling 
"t jus to: Popular Science 


i ue Books, Dept. ۳ 


PO Box 2018, 
NY 12111 


Lamam, 


GOV'T SURPLUS 


MILLIONS OF BARGAINS! Jee in- 
cluded! Many 1% original cost. "Nation- 
wide Government Buyer's Guide/Direc- 
tory" — $2.00 ( em DISPOSAL, 
Box 19107-F WASHINGTON, DC 
20038. 


os It True you can buy j jeeps for $44 
the U.S و‎ Get the facts 
Call 312-742-1142. Ext. 4606. 


PROFITABLE OCCUPA TIONS 


HYDRA REPAIR MANUAL 
and catal og $5: 00. | 0. Hara Parts Supply, 
Box 4157, B rownsville, TX 78523-415 


INSPECTORS pet high earnings. Free 
details. Jewett, Box 2863-R, Santa Fe 
Springs, CA 90670. 


REPAIR lawnmowers thousands of parts | 
and tools wholesale list 40g. Ellwanger's 
„ PO. Box V, Port Jervis, NY 12771. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arran Lloyds-PSC, Rockford, 
IL 61104. Call 1 1/800/323- 1212 Toll Free 


GIANT SAVINGS Custom In-The-Ear 


; R md eea ete Conditioning Specialists 30 Day Trial Terms. Riteway, 
refrigeration. Tools, supplies, full instruc- 

tions. Doolco, Inc., 201 16 Canton, Dallas, Box 994515, Chicago, HL GOGO: 

TX 75201. 


. ENJOY HEARING 


JOKES & NOVELTIES | 


FREE— World's Leading Novelty Cata- 
log, 1600 Jokes, Tricks, مت‎ Sports, 
Hobbies, Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 


MAGIC TRICK PUZZLES 
PROFESSIONAL MAGIC! Huge Catalog, 
Over 1,000 tricks and books. $2.50. Han 


Lee's Magic Factory, Dept. PS8, 24 Lincoln 
Street, Boston, MA 02111. 


MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham, 3881 South 3200 West, BO. Box 
20005-S, Salt Lake City, UT 84120-0005. 


All-in-th-ear Hearing Aid! Nothing 
over, under or behind the ear. ۰ 

no cords, tubes or wires. Simple slip- 
in fit. Full range volume control. 45 
day trial. NO salesman will call. Order 
your free catalog! Write Better Hear- 


vacuum soar try aa Filter ing today! 

"New" inbow $389.95, Kirby, Filter 

Compact, Details: ABC Vacuum Box ss BETTER HEARING iL 62910‏ و 
۳۳۵00 تفت Varehouse, 7021 Burnet-PS, Austin, Texas‏ 


T8757. 


WITCHCRAFT: HARNESS ITS POW- 
ERS! Gavin & Yvonne Frost, world's fore- 
most Witches. Teachers. Box 1502-PS, New 
Bern, NC 28560. 


GIFTS, general merchandise. Catalog, 
bargain lists. One year $1.00 refundable. 
Lone Star Products, 1612 N.W. 21st Street, 
Fort Worth, TX 76106. 


HEARING AIDS 


Q 
"9 1, PRICE CATALOG FREE! 
§ SUPER SAVINGS! Newest. nee All 


RECT & save dy gry HALF! 
B No ror do Sold by Al MAIL on 


HOME TRIAL. FREE 


atal Write: 
] MONEYSAVERS iid 


BEAUTIFUL African postcards. $100 | ۱ on ca ,,5590 Langdon ANa: 
BP 1860, Cotonou (RB Benin. Bot sold Catto 
HOT SELLER—MUSICAL BUT- TAXIDERMY 
TONS AND MUSICAL PARTS SUPPLY EXOTIC Butterflies. Beetles. World- 
CENTER. SPEEDY MARKETING, (805) | wide, 64p Catalog $1.00. Scientific. PO 
458-8086. ۱ Box 307-PS, Round Lake, IL 60073. 
TREASURE FINDERS/ FIELD GLASSES, TELESCOPES 
METAL DETECTORS 


Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, Tele- 
Binoculars, etc. Jaegers, 691G Mer- 

k Road, Lynbrook, NY 11563. 


FIND old coins, ی‎ gold nuggets. 
New patented revolutionary device 

catalog. Gardiner, 4729L N. 7th Ave., Phoe- | ric 
nix, AZ 85013. 


RECOVER LOST COINS, gold, silver. 

D-Tex detectors reject trash and find deep 
treasures. FACTORY PRICES. Free Lit- 
erature. D-Tex, 614 Easy Street, Garland, 
Texas 75042. 


RESTORATIONS of German Binoculars, 
Telescopes, Microscopes. Hudsky Optics, 
N.Y.C., (212) 626-6780. 


K A ING S UPPLIES 


FOR CUTLERY 
38 Page Catalog Catalog $2.00. Custom Knife- 
vv Supply, Box 308-PS, Emory, Texas 
| 754 


BURIED ere CAMS EQUIPMENT 


FREE Discount Catalog, Back cking, 
Camping, Campmor, Box 999-P ye 


an NJ 07652. 
with Ultra Sensitive DIRECTIONAL Locator 
ND FOR EART. HWORMS, 


FREE INFORMATIVE BROCHURE | CRICKETS, FROGS 


RESEARCH PRODUCTS mn. 
BOX 270270-H TAMPA, FLORIDA 33688 FREE Literature. Raise Fishworms, 
Crickets. Red wigglers—1000— $8.95, 


9000—$42.50. Carter Farm—12, Plains, 
GA 317890 


SPORTING GOODS 


!VISA/M.C./Am.Ex.C.0.D.-TOLL FREE-24 hrs:800-824- 
ee AK/HI. 800- Bee -7919*0pr.720 ۰ 


"2 et IMMED. DELIV. T age TO Es NE D ORIGINAL "Jivam Blowgun! Beware 
1 د‎ 3 


ocate from a LONG TN 


4 “Compact, € range i 1. 97! 
514’ Popular, 300' $12.97! 6' | 
Magnum 350' codi $13. pe 
8 Super-Mag (2- piece )4 
Made ۱ 
HUNTING ^ LO | mst sonar since ی‎ l $22.97! Add $3.00! for above 
SURVIVAL > Don't be tooled hj h Iske-Down Down Camo mode 1 


T 


ES eed Extra darts 0 
s s^, 2001$14/5001$26/M'Bonus Buy 
pa puns. get 600 darts: sing: 
f quiver! er! pate ches! muzzle guard! 
* ftargets! carry box ($22 
= freebies)! Buy 3 SAME + 
= cleaning rod + 900!$32 freebies! 
— @ Buy 4 SAME + 1100+ Mini- 
SW gun'$51 free! Buy 5 SAME + 
ET 1300+ free 7th gun!565 free!6 f 
m M SAME- 1600! free Sth! Ad’ 
(eee 451.95 postage EACH pd. gun 
5 e ai av monevback i not 

AT OUR RIS Tr ui pem lighted: وه‎ a zd | 

1 IE warm Wwe replace 

nm: T POWERFU L, ACCURATE, hits like bullet! ! WEAPONS. INC. Box 794 P 


sts, Target, plinking, thrilling sport! Astound friends! Compressed : 
bees ath Aer amazing power!Pierces Yê" plywood! Rugged .38 cal, dash Visa MC Duy 75 oniy 
aluminum, 135 steel darts, carry case, instructions. l- Lpiece models: 5147 PPd! ۱۷۱۸6۵۰ DEL 
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REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039۴5: Orlando, 
FL 32860. 


IMPORT/EXPORT 


FREE Advertisin; 
Products! (Science 2) 
Johor, Malaysia. 


MONEYMAKING - 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Write: 
prepa 15E, 1601 Main, Plainfield, IN 


GET RICHII Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


BORROW by mail! $500-$25,000 Fast! 
Easy! Confidential! For info application 
write: Áccurate, 2120 Crestmoor, Nash- 
ville, TN 37215. 


“o5 WAYS To Make Money At Home" 
$2.00. سیر‎ Wilhelmina Publishers, 
Box 502-PS84, Mena AR 71953. 


/Bubscription. New 
'O.B. 72, Batu Pahat, 


Excitin port tells 
19456 $7.95 - yet Box 83. Gwynedd, Pa 


MEW Ana- 
irta, Depe 29-A, PO Box 1509, Plant City, 


TEENAGERS, HOW TO EARN YOUR 
OWN MONEY. Free Details. Smith, 8084 
Nashua, Lake Park, Florida 33410. 


FOR SALE MISCELLANEOUS 
[MN ری‎ Surplus. Free Cata- 


. Meredith Instruments, 6517 West Eva, 
G endale, AZ 85302. 


EMPLOYMENT INFORMATION 


OVERSEAS, U.S. JOBS AVAILABLE. 
ee Box 387-J, Orange Park, 


LATEST JOBS WORLDWIDE. Monthly 
Employers Report $6.00. Write: Alexander, 
Box 357PS, South Pasadena, CA 91030. 


BEST methods for job advancement. 
Send $5.95. Recruiter, Box 222238, Carmel, 
CA. 93922. 


SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 15 Woodside 
Avenue, Woodside, NY 11377. 


INCORPORATE Without Legal Fees. 
ey Kit Includes Forms. Call Now (800) 


5-Corp. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TIGKET OFFER. 
Lucky Buck (PS), Box 171, Station W, 
Toronto, Canada M6M 422. 


AUTHOR'S SERVICE 


PUBLISH Your Book! Join our success- 
ful authors. Publicity, advertising, beauti- 
ful books. All subjects invited. Send for 
fact-filled booklet and free manuscript 

report. Carlton Press, Dept. PSH, 11 West 
Street, New York 10001. 


EDUCATION & INSTRUCTION 


Chaplain, Missionary Evan list, Bishop. 
Box 744-PS, McKeesport, nge 15134. 
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COLLEGE DEGREE BY SPECIAL 
of EXISTING Credits & Job 

Experience. Fast. (614) 863-1791. Box 

13151-S8, Columbus, OH 43213. 


^JET/OGAS TURBINE CAREERS" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 
و‎ Pa Darby, Montana 59829. (406) 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
top fide Street Granton Institute, 263B 
eee treet West, Toronto, Canada, 

H 1Y 


Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652PS, Sacramento, California 
55821. 


„ELECTRONICS Degree (BSET) by cor- 
pondence. Grantham College, 2500 La 
yes Los Angeles, CA 90034. 


EARN $800-- WEEKI Get your "EC.C. 
Commercial Radiotelephone License"— 
Fast, inexpensive! Electronics Home Study. 
Free details, Command, D-102, Box 2223, 
San Francisco 94126. 


M Eco Philosophy, 
IN peee nomics, Philosophy, 
Business Studies. Credits and Experience 
ted. Prospectus (airmailed $2.00) Reg- 


, HIGH DANEHILL, SUSSEX, 
ENGLAND Rh17 TEX. Founded 1969 stu- 


| dents worldwide. 


UNIVERSITY DEGREES without classes. 
Bachelor’s, Master's, Doctorates. Accred- 
ited, inexpensive, fast. Free information. Dr. 
John Bear, PO. Box 11447-PS7, Marina 
del Rey, CA 90295. 


REISCH WORLD WIDE COLLEGE OF 
INC. The original —50 
yrs.— World's largest! Term soon. Approved 
for VA. FREE Catalog. 515-423-5242. Col. 
Gordon E. Taylor, P.O. Box 949, Dept. 3, 
Mason City, Iowa 50401. 
OIVE YOUR SMUG PHYSICS TEACHER 
AN ARGUMENT. Get "PHYSICS IS CON- 
STIPATED (Intellectually that is)", hard- 
bound, 660 pages, 93 illustrations, $27.50 
postpaid from. Monson Enterprises, 7211 
berts Road, Bridgeview, IL 60455. 


HOME STUDY COMPUTER COURSES. 
Learn COMPUTER BASICS/MATH. Ten 
lessons-$5 each. Feisam, Box 1005-E Lake- 
wood, NJ 08701. 


PREPARE to better handle your busi- 
ness, political and social opportunities. The 
Blackstone School of Law has met the law 
training demand for almost a centur 
Information: FO. Box 790906, Dallas, TX 
75319. 


DIAMOND SETTING. Learn to mount 
diamonds. Professional book shows how 
with step by step instructions and illustra- 
tions manufacturing diamond setters. 
Send $39.95 to: Dry Ridge Jewelry School, 
FO. Box 18714, Erlanger, KY 41018. 


Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 84PS- 
2158, Boca Raton, FL 33427. (805) 368-2522. 


UNIVERSITY Degrees! Economical home 
study for Bachelor's, Master's, Doctorate. 
Prestigious faculty counsels for inde e 
dent study and life experience credits. 
prooi Richan Crews, M.D. (Harvard). 

esident, Columbia Pacific ا‎ 
1415 Third Street, Suite B307, San Rafae 
CA 94901: Toll Free: 800/227-1617, Ext. 
480; California: 800/772-3545, Ext. 480. 


INSTANT MEMORY 


way to remember | 
A short, E m method of acquiring a powerful 


memory. No memorization, ۵ keywords. Release your 
photographic memory. Learn "how" you remember, 
“why you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
, 245۳5 ViaLaPaz, Pacific Palisades, CA 90272 


PERSONAL 


PICMPOCKETS BEWARE New police 
approved device attaches to wallets in 
seconds. Also prevents accidental loss. 
Please send $2.50 to: Zucker Enterprises, 
501 Anita St, sp. 46, Chula Vista,CA 92011. 


COLLEGE DEGREES, High School m 
enam Authentic looking. 

ational Certificate, Dept. PS-102, 210 5i 
Avenue, New York, 10010, (212) 768-6803 


| Ext. 100. 


RUBBER STAMP 


RUBBER STAMP Unmounted 99€ Up 
to 5 lines and 40 characters per line. Free 
Catalog. Custom Stamp, Box 12211, Ar- 
lington, VÀ 22209. 


PRINTING SERVICES 


Advertising Printers. 4 Color 
Circulars. Souvenir Journals. 212-525- 
Tn 253-07 148 Drive, Rosedale, NY 
11422. 


HYPNOTISM 


Learning Catalog D Selt-H 


pnosis, Sleep 
talog! Drawer 


5400, Ruidoso, 


FREE = notism. Sleep Learning Pub- 
lication DLP, Box 487, Anaheim. CA 92705, 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, niver 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & Ea 
cious Metals, 10 5. Wabash, Dept. 1257, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 


Madison, Chicago 60602. 
OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 
OVERCOMER. 


! do: Interna- 
tional, RO. Box 50456, Ft. Worth, TX 
76108. 

CARTOONING 
SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


CAHTOONING Taught by Mail. Write 
For Free Brochure. Cartoonerama, Box 
263-WO, Branford, CT 06405. 


DETECTIVES 


` DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 


Dept. CB, PO. Box 41256, Los Angeles, 
CA 90041. 
FINGERPRINTING - excitin Brent 


| career. Home study course teaches every- 


thing. Certificate on completion. Many 
spare now. Professional Inves- 
aining School, Dept. FP, P.O. 


Box 41256, Los Angeles, CA 90041. 


DETECTIVE TRAINING HEADQUAR- 
TERS: for ا ی‎ education that works. 
Exciting, easily learned cassette courses. 
Diploma, Free details: GLOBAL INVES- 
TIGATION, Box 191PS, Hanover, MA 
02339. 


PHONETAPS. Bugs Surveillance Elec- 
tronics, Details Send Stamps. Matco Elec- 
tronics, Box 316BG, Cadillac, MI 49601. 


LOANS BY MAIL 


$100,000! Instant 
ers! Rush Stam En- 


ely! No Cc No Co-3i | 
velope Box 5487 (PS), Richard- 


! 3 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


SLOANSS On Signature To $100,000 - 
se! Write: Elite: Box 206 - P S, 
East Rockaway NY 11518. 


BORROW $300—330,000 Interest F 
Keep Indefinitely! Free report! Wri 
American, 1601 Main, Plainfie d- 1448108 


BORROW $30, 000 without interest! 
details! Infohouse- PS, 808 Post, San Fra 
cisco 94109, 


NEED credit cards? Bankrupt? Sl 
credit? No credit? Let us help. Call now 
1-317-839-1712 Ex.c7. ۱ 


BORROW by Mail! $500-$25,000 Fast 
Easy! Confidential! For info applicatioi 
write: Accurate, 2120 Crestmoor, Nas 
ville TN T 


Mail. Any Amount! An! 

Fa se! Past asy-Confi ential! Detai‏ نز 

App ication Rushed! Creditmasters, Bo 
PPS, Floral Park, New York 11002. 


ARAB BUSINESSMEN Have Money Ti 
Buy & Invest. Top Finders Fees Paid. Int 
Middle East Assoc., 884PS1, 8291 Flax 
man, Huntington Beach, CA 92646. 


CASH Loans—Borrow by mail, $500.0 
to $25,000! Free report, application! L 
PS, Box 937, Ft. Lauderdale, FL 33302. 


WINEMAKING | 


WINEMAKERS —SEEAMAKERS FP 
Catalog. Fast Service. Large Selectio 
Kraus, Box 7850-N Independence, M 
64053. 


ENCYCLOPEDIA WIN 
Beerinalking Supplies, Equi 
dients. Vynox, Box 815498, 
14615. 


ment 


hester, 


WINEMAKERS — BEERMAKERS 
GASOHOL. Free catalog, Equipment Su 

lies, Continental, Box 188-PS, Casse 
i FL 32707. 


MEMAKERHS - GEEAMAKERS — 
Fresh Stocks. Fast میم‎ Free Catalog 
O'Brien's, Box 284A, Wayne, IL 60184. 


BEERMAKERS!I Free Specialist Catal 
Newsletter. William's, Box 461-P8, O 


land, California 94604. 


i — و و یس امیس‎ plus im 
log. Fines ment, Ingredients. On 
Day Service. Ful i guaranteed. SPI, 
784-8, Chapel Hill, NC 27514 


AMAZING crystals turn water ands 
into gallon full strength imitation wine 
Ferments matures 28 days. Guaranteed 

Pw D red, white $3.50 To: SGF Ent., Inc. 

Div, PO. Box 116, Little Neck, N 


] i 
Infor: 


BEERMAKERS, 
mative Catalog. LONE. 731 Weit 
Rd., Pensacola, FL 32506. 


BEEAMAKING kits and supplies. 
SUPER discount prices. Free bee 
book. Bierhaus, Box 8376-C8, Erie, P 
16505. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152- G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . Closeouts! 
. , , Job Lots . Single Samples. Free 
details. Worldwide Bar ainhunters, Box 
730-B, Holland, MI 49423. 


PARTS Catalog—Chainsaw, Three- 
Wheeler, Motorcycle, Snowmobile, Small 
Engines. ($1.00). Manufacturer's Supply, 
Box 157P512, Dorchester, WI 54425. 


WHOLESALE PARTS for lawn equi 
ment, Minibikes, Karts, Chainsaws, Small 
Engines. Quality pr products Send $3.00 for 
full line catalog. GRP Parts, PO. Box 45245, 
Dept. S, Somerville, MA 02145. 


FOREIGN NEWSPAPERS 


WORLDWIDE English Newspapers. 65 
Countries! Sampler: 4/$2.98. FREE BRO- 
CHURE. Multinewspapers, Box DE-38, 
Dana Point, CA 92629. 


BUSINESS SERVICES 
o MAILING LISTS 
FREE Mailing List Analysis. Details. 


GOC-5U, Box 1107, Stuart, FL 33494. (305) 
334-3205. 


MAILORDER NAMES! All Categories. 
Guaranteed Deliverable! For Brochure 
rush SASE to: DANEK MARKETING, Box 
3500-P, Farmingdale, NY 11735. 


/ e! * Bigger standard payload (1,460 
jower and torque of any lbs.) than Toyota, "n S-10 or Ford 
i oa page in its class. For just Ranger. 


ge ` Thats r ajor muscle at a minor Toyota’ base rriódel): 7 
jí AM DA Nisan gives you so much =" کر‎ Overdrive-5-speed, "standard 
for so little. Plus: - (not in-Toyota, Chevy S-10 or Ford 
* Biggest standard engine Ranger base models). 
~~ (2389cc); the only one with twin- * 3-across seating; more 
sparkplug-per-cylinder hémihead. legroom than a Lincoln Continental. 


COME ALIVE, COME AND DRIVE 


*Mfr 5. sug. retail price excluding title, tax, license and destination charges. 


ENISSAN 


$5,999" ۰ ex e Double- walt: eigo bed (not in: 


AT YOUR DATSUN DEALER. 


ARV MISSAM 


e Steel-belted radials, halogen 


:quadrabeams and a truckful of extra = 


comfort and convenience features at. 
no extra charge. 

That Nissan: major toughness 
and value from advanced technology 
Why settle for just transportation 
when you can drive Major Motion? 


/ 


/ 
A M IM 


Contributor to the 
U.S. Olympic Team 


can c 
y 
z ۲ | 
an cano KY 
VAS 
Mcr 


There's also Shutter- 
` S | priority automation, 
reset stopped-down auto- 

| mation and full manual 
| control. The optional 

۱ — Canon Speedlite 277T 
also provides two separate auto- 
matic flash modes. 

There's dual metering: cen- 
ter-weighted average and selec- 
tive area, measuring only 11% of 
the viewfinder area. The built-in 
Power Winder provides auto load- 
ing, film advance and power re- 
wind, too. 


at vour ; — 
the next major step | A 
forward in 35mm photo- |^ 
graphy. The Canon T70O, 
combining optical, mechanical and 
computer engineering that set it 
apart from any camera you have 
ever seen or handled. 

For focus-and-shoot conve- 
nience, there are three pro- 
grammed modes: STANDARD for 
normal subjects; TELE for action 
and telephoto lenses; WIDE for 
increased depth-of-field with 
wide-angle lenses. 


The New VISIO 
of Photography 


What's missing? Traditional " = 
Knobs and levers—replaced by Canon 


touch-buttons that set and con- 
trol all functions. A Liquid Crystal: 
Display with non-volatile memory 
provides full information readout. 
The optional Canon Command 
Back 70 provides even more 
incredible capabilities. And the 
entire line of over fifty Canon FD 
lenses can be used. 

Touch the future. At your 
authorized Canon dealer now. 


Canon USA, Inc , One Canon Plaza, Lake Success. NY 11042 / 140 Industrial Drive, Elmhurst, IL 60126 / 6380 Peachtree Industral Blvd. Norcross, GA 30071 


2035 Hoyal Lane, Suite 290, Dallas, TX 75229 / 123 Paulanno Ave. East. Costa Mesa, CA 92626 / 4000 Burton Dr, Santa Clara, CA 95050 | Bldg. B-2, 1050 Ala Moana Blvd , Honolulu, HI 96814 / Canon Canada, Inc., Ontano 
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